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1 Overview 

This appendix was submitted as an intermediate deliverable provided to the State of Washington, 

in which policies implemented in other jurisdictions were researched in the literature, and 

summarized across a variety of topics. Table 1 summarizes the primary sections that are included 

in each policy analysis, and defines some of the basic terms and concepts applied. 

Table 1. This table presents the primary sections included in each policy analysis and 

describes the categories used to evaluate data and analyses from other jurisdictions. 

GHG Costs and Benefits 

Cost of Reductions Provides an indication of overall cost effectiveness, ideally represented in 

dollars per metric ton of CO2e avoided. However, this metric was not 

always available in the literature, and in its place summary costs of 

program implementation or funding levels have been provided. 

Volume of Reductions Represents the quantity of GHG emissions reductions that have been 

attributed to a given policy. 

Programmatic Status Summarizes observations about the program or policy’s successes or 

failures, and indicates its current operational status. 

Emissions Leakage Emissions leakage occurs when reducing emissions in one jurisdiction or 

from one source leads to an increase in emissions in another jurisdiction or 

from another source. For example, cordon areas, defined as zones for 

which drivers are assessed a charge for passing into or out of, may cause 

motorists to avoid these roads and congest non-cordon roads, resulting in 

increased emissions in those congested areas. 

Energy and Economic Impacts 

Independence from Fossil 

Fuels, and Economic 

Impact 

Summarizes any reductions in fossil fuel use as a result of the policy, 

providing any costs and benefits associated with these reductions. 

Impacts on Fuel Choice Documents how a policy affects consumer and business decisions on fuel 

choice. 

Opportunity for 

Investments in 

Infrastructure and Clean 

Energy/Energy Efficiency 

Qualitatively assesses opportunities for new manufacturing infrastructure, 

and investments in cleaner energy and energy efficiency.  This category 

also includes data relating to jobs and job creation, specifically focusing on 

in-state opportunities. 

Impact on Different Sectors 

of the Economy 

Categorizes the relative impact upon different sectors of the jurisdiction’s 

economy, including power rates, agriculture, manufacturing, and 

transportation fuel costs. 

Household Impacts and Co-Benefits 

Effect on Household 

Consumption and Spending  

Reviews any impacts to individuals and households with specific attention 

to income, energy savings, fuel, food, and housing costs. 

Measures to Mitigate to 

Low-income Populations, 

or Economic Impact 

Accounts for any actions taken to mitigate economic burden on low-

income populations that are impacted by the policy.  Examples of policy 

actions include tax credits or increases in family benefit payments, 

pensions and allowances to assist households to meet cost increases. 
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Significant Co-benefits Presents any environmental, health, or economic co-benefits associated 

with the policy type.  For example, an increase in the adoption of 

commercial heavy duty electric trucks as a result of purchase incentives 

can reduce GHG emissions and also improve public health as a result of 

decreased criteria pollutant emissions. 

  



APPENDIX A: Literature review of existing policies 

P a g e  | 6 

2 California Cap-and-Trade Program 

Policy Definition Targeted Sector or Emissions 

The California Cap and Trade program is the centerpiece of 

California’s AB32 compliance strategy. It places a cap on total 

covered GHG emissions, and allows trading among regulated 

industry. 

Economy-wide (Electricity, RCI, 

Transportation, Industrial 

Process) 

GHGs and Costs 

 146.7 MMTCO2e reductions in 2020 from the capped sector, of which 34.4 MMTCO2e reductions 

are attributed to cap (not driven by complementary policy) 

 Cost of reductions estimated at $15-30 per tCO2e through 2020. 

Implementation Issues and Lessons Learned 

 Includes cost containment mechanisms including offsets, free allocation, and price containment 

reserves. 

 Faced legal challenges to use of offsets. 

 Policy to address resource shuffling and potential GHG leakage (displacement of emissions to 

another jurisdiction) must reconcile grid reliability issues. 

Costs and Benefits to Consumers Costs and Benefits to Businesses 

 ARB estimates minimal, if any, impact on 

household income (0 to 0.1 percent decrease) 

 Modest decrease in labor demand (0.3 to 0.6 

percent) under expected prices. 

 Residential expenses are anticipated to 

increase 0.5 to 0.6 percent in 2020, while 

transportation expenses decrease 0.3 percent. 

 To mitigate impact to electricity rates, the 

regulation includes the Allocation to Electrical 

Distribution Utilities for the Protection of 

Electricity Ratepayers. 

 ARB anticipates increased investments in 

efficient buildings, technologies, and 

advanced fuels. 

 Cap and Trade program will reduce total 

economic output by a modest 0.1 percent, 

from 2.4 to 2.3 percent.  

 Projected shift towards sectors driven by 

cleaner and more efficient technologies.  

 Small business energy expenses are expected 

to increase by 0.2 percent to 2.7 percent. 

 A report by BCG estimates detrimental 

impacts and job losses in the oil refining 

sector, including increased production costs of 

up to $0.69 per gallon, though the 

assumptions underlying these findings have 

been contested by expert review. 

 

The California Global Warming Solutions Act of 2006 (AB 32) set targets for greenhouse gas 

(GHG) reductions in the State of California relative to an anticipated business as usual trajectory. 

By 2020, the bill calls for California emissions to return to the 1990 level of 427 million metric 

tons of carbon dioxide equivalent (MMTCO2e), a reduction of approximately 77 MMTCO2e. To 

reach this goal, the AB 32 Climate Change Scoping Plan Document established a suite of policy 

mechanisms with a cap-and trade program as the centerpiece.
1
  

                                                 
1
 California Air Resources Board. December 2008. Climate Change Scoping Plan: a framework for change. Accessed 

August 2013 at: http://www.arb.ca.gov/cc/scopingplan/document/adopted_scoping_plan.pdf 

http://www.arb.ca.gov/cc/scopingplan/document/adopted_scoping_plan.pdf
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The California Cap and Trade Program will regulate approximately 35 percent of California’s 

GHG emissions in the first compliance period (2013-2014) by covering the electricity sector and 

certain industrial sectors. The program will expand to cover 85 percent of California emissions in 

the second and third compliance periods (2015-2017 and 2018-2020) when transportation fuels 

and natural gas suppliers are included. In addition to emissions from in-state sources, electricity 

imported to California is also subject to a compliance obligation corresponding to its emissions. 

This compliance obligation is the responsibility of the electricity importer, and not the out-of-

state entity generating the power.
2
 

The California program allows the use of GHG offsets to meet up to 8 percent of each regulated 

entity’s compliance obligation. The California Air Resources Board (ARB) has adopted four 

offset protocols for use, and has approved two private organizations to assist in implementation 

of the offsets program as Offset Project Registries. There is general concern, however, that there 

will be insufficient offset supply to meet the demand, particularly in early years, and many 

regulated entities are pushing ARB to develop additional categories of eligible projects. The four 

offset protocols approved by ARB and two additional project types currently being developed by 

ARB through a public process are:
3
 

 U.S. Forest Projects Compliance Offset Protocol  

 Urban Forest Projects Compliance Offset Protocol 

 Livestock Projects Compliance Offset Protocol 

 Ozone-Depleting Substance (ODS) Compliance Offset Protocol 

 Mine Methane Capture Compliance Offset Protocol (under development) 

 Rice Cultivation Compliance Offset Protocol (under development) 

Figure 1 below shows the annual emission caps for California under AB 32. The blue area 

indicates the total allowances issued by the state, which is equal to the cap. The red area 

represents the maximum quantity of GHG offsets that could be used in addition to allowances to 

cover regulated emissions. The use of offsets allows an increase in covered emissions, but 

requires a decrease in emissions from non-covered sources. There is a large increase in the cap in 

2015, when transportation fuels and natural gas suppliers are added. 

                                                 
2
 California Environmental Protection Agency, Air Resources Board. April 2013. Article 5: California Cap on Greenhouse 

Gas Emissions and Market-Based Compliance Mechanisms. Accessed July 2013 at: 

http://www.arb.ca.gov/cc/capandtrade/ct_rf_april2013.pdf  
3
 California Air Resources Board. June 2013. Compliance Offset Program. Accessed August 2013 at: 

http://www.arb.ca.gov/cc/capandtrade/offsets/offsets.htm  

http://www.arb.ca.gov/cc/capandtrade/ct_rf_april2013.pdf
http://www.arb.ca.gov/cc/capandtrade/offsets/offsets.htm
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Figure 1: Cap on California GHGs under AB 32
4
 

 

Allowances are distributed through a variety of mechanisms including free allocation to industry, 

free allocation to electricity distributors (for the benefit of ratepayers), and auctions. The percent 

of freely allocated allowances will decline over time. For vintage 2013, over 90 percent of 

allowances were freely allocated, with the following distribution:
5,6

 

 53,894,995 MMTCO2e freely allocated to industry 

 65,196,769 MMTCO2e freely allocated to investor-owned electric utilities 

 30,514,316 MMTCO2e freely allocated to publicly-owned electric utilities 

 132,603 MMTCO2e freely allocated to electric co-ops. 

Auctions are held on a quarterly basis and include both current vintage allowances and an 

advance auction of future vintage allowances. The auction mechanism utilizes a settlement price 

corresponding to the minimum price – working downwards from the highest bid – at which all 

available allowances are sold. There is also a price floor below which allowances will not be 

sold. The price floor was $10.00 in 2012, increasing five percent plus inflation each year 

                                                 
4
 California Code of Regulations. July 2013. California Cap on Greenhouse Gas Emissions and Market-Based Compliance 

Mechanism to Allow for the Use of Compliance Instruments Issued by Linked Jurisdictions. Accessed August 2013 at: 

http://www.arb.ca.gov/cc/capandtrade/ctlinkqc.pdf 
5
 California Air Resources Board. January 2013. Vintage 2013 Industrial Allowance Allocation by Sector. Accessed 

August 2013 at: http://www.arb.ca.gov/cc/capandtrade/allowanceallocation/sector_based_industrial_allocation.pdf  
6
California Air Resources Board. September 2012. Annual Allocation to Electrical Distribution Utilities under the Cap-

and-Trade Program (Sections 95892 and 95870). Accessed August 2013 at: 

http://www.arb.ca.gov/cc/capandtrade/allowanceallocation/electricity_allocation.pdf  

http://www.arb.ca.gov/cc/capandtrade/ctlinkqc.pdf
http://www.arb.ca.gov/cc/capandtrade/allowanceallocation/sector_based_industrial_allocation.pdf
http://www.arb.ca.gov/cc/capandtrade/allowanceallocation/electricity_allocation.pdf
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thereafter. There have been three auctions conducted to date, with prices for current vintages 

ranging from $10.09 to $14.00 per mtCO2e.
7
 

The California program has been designed under the Western Climate Initiative (WCI) and with 

WCI partners, and from the beginning has been intended to link to other cap and trade 

programs.
8
 In February 2007, the Governors of Arizona, California, New Mexico, Oregon, and 

Washington signed an agreement to develop a regional target for GHG emission reductions and 

develop a market-based program to achieve the target, establishing the WCI.
9
  The Governors of 

Montana and Utah and the Premiers of British Columbia, Manitoba, Ontario, and Quebec joined 

the WCI during 2007 and 2008.  However, the shifting political landscape in the region, along 

with economic concerns from the financial crisis, led several states to pull out of the WCI.  

Arizona, Montana, New Mexico, Oregon, Utah and Washington formally withdrew from the 

WCI in 2011.  California, British Columbia, Ontario, Quebec and Manitoba are continuing to 

work together through Western Climate Initiative, Inc. (WCI, Inc.) to develop a cap-and-trade 

program.
10

  California and Quebec have developed cap and trade programs, and these are poised 

to be linked beginning in 2014. California Governor Jerry Brown formally approved linkage in 

2013, and staff in California and Quebec are working to establish necessary policy frameworks.
11

 

The California cap and trade program presents an opportunity for the state of Washington, 

should it pursue a cap and trade program, to link with it  and potentially other partners to create a 

larger cap and trade program. 

2.1 GHG Impacts 

The California Cap and Trade program is one of over a dozen policies implemented under AB 

32, and is expected to work in conjunction with complementary policies to reduce GHG 

emissions. Many of the complementary policies target covered emissions, and emission 

reductions from these policies may not be attributable to cap and trade. In total, California 

projects achieving 146.7 MMTCO2e reductions in 2020 from the capped sector. Of these, 112.3 

MMTCO2e are expected to come from complementary policies. Market forces associated with 

                                                 
7
 California Air Resources Board. July 2013. Auction Information. Accessed August 2013 at: 

http://www.arb.ca.gov/cc/capandtrade/auction/auction.htm  
8
 Western Climate Initiative. March 2009. Design Recommendations for the WCI Regional Cap-and-Trade Program. 

Accessed August 2013 at: http://www.westernclimateinitiative.org/document-archives/wci-design-recommendations  
9
 Western Climate Initiative. Archived site. http://www.westernclimateinitiative.org/index.php  

10
 Western Climate Initiative, Inc. (WCI, Inc.) is a non-profit corporation formed to provide administrative and 

technical services to support the implementation of state and provincial greenhouse gas emissions trading programs.  

WCI Inc. http://www.wci-inc.org/index.php  
11

 California Environmental Protection Agency, Air Resources Board. April 2013. Air Resources Board sets date for 

linking cap-and-trade program with Quebec. Accessed July 2013 at: 

http://www.arb.ca.gov/newsrel/newsrelease.php?id=430  

http://www.arb.ca.gov/cc/capandtrade/auction/auction.htm
http://www.westernclimateinitiative.org/document-archives/wci-design-recommendations
http://www.westernclimateinitiative.org/index.php
http://www.wci-inc.org/index.php
http://www.arb.ca.gov/newsrel/newsrelease.php?id=430
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cap and trade are expected to generate the additional 34.4 MMTCO2e reductions necessary to 

meet the 2020 cap, and to facilitate the complementary measures.
12

 

As the program is in the first year of its first compliance period, it is too early to assess 

programmatic success or costs. Early auction results saw prices ranging between $10.00 and 

$14.00. However, the allowance cost would only reflect the cost of abatement if there was a 

perfectly economic market with perfect information, so these prices should not be viewed as a 

realistic cost of abatement.
13

 

Table 2: GHG Costs and Benefits of the CA Cap and Trade Program 

California 

Cost of Reductions According to modeling conducted by the California ARB, the cost of 

reductions is estimated to be between $15-$30 in 2020.
14

 Clearing prices 

from allowance auctions conducted to date are as follows: 

 November 14, 2012: $10.09 (vintage 2013), $10.00 (vintage 

2015)
15

 

 February 19, 2013: $13.62 (vintage 2013), $10.71 (vintage 2016)
16

 

 May 16, 2013: $14.00 (vintage 2013), $10.71 (vintage 2016)
17

 

Volume of Reductions Cap and trade is one of many measures implemented under AB 32, which 

are cumulatively expected to reduce California emissions by 

approximately 30 percent (169 MMTCO2e) relative to the business-as-

usual scenario. Emission reductions from the capped sector will be 

approximately 147 MMTCO2e in 2020, and cap and trade itself is 

expected to be responsible for approximately 34 MMTCO2e 

reductions in 2020.
18

 

Programmatic Status California is in the first year of its program and it is too early to judge 

success. 

                                                 
12

 California Air Resources Board. December 2008. Climate Change Scoping Plan: a framework for change. Accessed 

August 2013 at: http://www.arb.ca.gov/cc/scopingplan/document/adopted_scoping_plan.pdf 
13

 In a perfectly efficient market, the cost of allowances would be equal to the cost of reducing a ton of CO2e. This 

would occur because firms whose costs of abatement were higher than the prevailing market price would purchase 

allowances rather than reduce emissions, and those whose costs of abatement were lower than the market price 

would reduce emissions at this lower cost in order to sell allowances at the higher cost. 
14

 California Air Resources Board. October 2010. Staff Report: Initial Statement of Reasons. Accessed August 2013 at: 

ihttp://www.arb.ca.gov/regact/2010/capandtrade10/capandtrade10.htm  
15

 California Air Resources Board. June 2013. Quarterly Auction 1, November 2012: Summary Results Report. Accessed 

August 2013 at: http://www.arb.ca.gov/cc/capandtrade/auction/november_2012/updated_nov_results.pdf  
16

 California Air Resources Board. June 2013. Quarterly Auction 2, February 2013: Summary Results Report. Accessed 

August 2013 at: http://www.arb.ca.gov/cc/capandtrade/auction/february_2013/updated_feb_results.pdf  
17

 California Air Resources Board. June 2013. Quarterly Auction 3, May 2013: Summary Results Report. Accessed 

August 2013 at: http://www.arb.ca.gov/cc/capandtrade/auction/may-2013/updated_may_results.pdf 
18

 California Air Resources Board. December 2008. Climate Change Scoping Plan: a framework for change. Accessed 

August 2013 at: http://www.arb.ca.gov/cc/scopingplan/document/adopted_scoping_plan.pdf 

http://www.arb.ca.gov/cc/scopingplan/document/adopted_scoping_plan.pdf
http://www.arb.ca.gov/regact/2010/capandtrade10/capandtrade10.htm
http://www.arb.ca.gov/cc/capandtrade/auction/november_2012/updated_nov_results.pdf
http://www.arb.ca.gov/cc/capandtrade/auction/february_2013/updated_feb_results.pdf
http://www.arb.ca.gov/cc/capandtrade/auction/may-2013/updated_may_results.pdf
http://www.arb.ca.gov/cc/scopingplan/document/adopted_scoping_plan.pdf


APPENDIX A: Literature review of existing policies 

P a g e  | 11 

Emissions Leakage The California program has been designed to mitigate emission leakage 

through free allocation of emission allowances to industry. Additionally, 

concerns have been raised regarding resource shuffling, and rules have 

been implemented to prevent it. Resource shuffling “involves a plan, 

scheme, or artifice undertaken by a First Deliverer of electricity to reduce 

its emissions compliance obligation by engaging in an impermissible 

substitution of higher emissions resources with relatively lower emissions 

resources.”
19

 In response to an August 6, 2012 letter from FERC 

Commissioner Moeller raising a concern about the resource shuffling rules 

impact on grid reliability
20

, ARB has suspended enforcement of this 

provision for the first 18 months of active allowance trading.
21

 

 

2.2 Energy and Economic Impacts 

During the early years of California’s Cap and Trade program, a relatively small portion of 

allowances will be auctioned, but over time this portion will increase. California estimates that 

the auction of allowances under California’s Cap and Trade regime will generate billions of 

dollars for the State of California between the first auction in November 2012 and the program’s 

third compliance period in 2020, with approximately $200 million in auction revenues estimated 

for 2012-2013 and $400 million in 2013-2014
22

.  

The California Department of Finance (Finance) and ARB drafted, through a public consultation 

process, a three-year investment plan to identify “investments to help achieve greenhouse gas 

reduction goals and yield valuable co-benefits.”
23

 The intent was that the plan would be 

submitted to the California Legislature, which would in turn appropriate cap and trade revenue to 

State agencies for implementation of programs to further the objectives of AB 32. The California 

Legislature passed a $96.3 billion budget for the fiscal year 2013-2014 on Friday June 13, 2013. 

Although the Investment Plan recommended allocating cap and trade revenue to a variety of pre-

existing programs that could begin to use the funds immediately, the approved FY 2013-2014 

budget instead borrowed the expected $500 million in auction proceeds to meet other budgetary 

needs. Governor Brown has stated that he borrowed the $500 million to provide more time to set 

up programs that will use the funding effectively. No timetable for repayment has yet been 

issued.
24

 

                                                 
19

California Air Resources Board. Cap-and-Trade Regulation Instruction al Guidance, Appendix A: What is Resource 

Shuffling? November 2012. http://www.arb.ca.gov/cc/capandtrade/emissionsmarketassessment/resourceshuffling.pdf  
20

 Philip D. Moeller. August 6, 2012. Letter to California Governor Edmund G. Brown. 
21

 Mary D. Nichols. August 11, 2012. Letter to Commissioner Philip D. Moeller. 
22

 State of California, 2013-14 Governor’s Budget Summary, accessed July 2013 at: 

http://www.dof.ca.gov/documents/FullBudgetSummary_web2013.pdf  
23

 California Department of Finance. May 2013. Cap and Trade Auction Proceeds Investment Plan: Fiscal Years 2013-14 

through 2015-16, page 1. Accessed August 2013 at: 

http://www.arb.ca.gov/cc/capandtrade/auctionproceeds/final_investment_plan.pdf  
24

 Mulkern, Anne C. Gov. Brown proposes to borrow $500M from cap-and-trade revenue. ClimateWire. May 15, 2013 

http://www.arb.ca.gov/cc/capandtrade/emissionsmarketassessment/resourceshuffling.pdf
http://www.dof.ca.gov/documents/FullBudgetSummary_web2013.pdf
http://www.arb.ca.gov/cc/capandtrade/auctionproceeds/final_investment_plan.pdf
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Estimates on the overall economic impact of the California program vary, though not widely. 

California ARB modeling indicates that cap and trade will reduce fuel use, and cause only a 0.1 

percent decrease to total economic output. These results are generally consistent with two 

additional macroeconomic studies of the impacts of AB 32 implementation, one by the 

University of California and another cooperative study by Charles River Associates and the 

Electric Power Research Institute. Each of these three models projects a full business-as-usual 

forecast using a general equilibrium macroeconomic approach, and compares it to a forecast 

under which AB 32 policies including cap and trade have been implemented. All three indicate 

economic growth. A comparative analysis performed by the Center for Resource Solutions 

concludes that the ARB modeling is the most sophisticated; therefore these results are provided 

in the tables that follow.
 25

 

A study commissioned by the Western States Petroleum Association (WSPA) and conducted by 

the Boston Consulting Group (BCG) reached different conclusions. Key findings of the BCG 

report include an increase in the cost of making gasoline and diesel of $0.14 to $0.69 per gallon, 

with higher costs possible depending on auction prices. Further, BCG concluded that under cap 

and trade carbon costs could be very volatile in early years, which could in turn cause market 

disruptions. In conjunction with other policies implemented under AB 32, BCG estimated that 

refinery closures could result in the loss of 28 to 51 thousand jobs, far outpacing their estimate of 

2.5 to 5 thousand jobs in the energy efficiency sector.
26

 

In May 2013, the UC Davis Policy Institute released a report that summarized expert evaluation 

of the BCG study. The report was funded by the WSPA, Rockefeller Brothers Fund, and the 

Alliance of Automobile Manufacturers. The expert review generally concluded that the BCG 

report was too narrow in scope (looked solely at the refining sector), and included a variety of 

problematic assumptions. The UC Davis report noted that BCG failed to consider other both 

plausible alternatives to meeting the Low Carbon Fuel Standard that would have lower costs, and 

the likelihood that the oil refinery sector would diversify into low carbon fuels or line up 

alternate domestic supplies.
27

 

                                                 
25

 Center for Resource Solutions. 2009. Climate Policy and Economic Growth in California. Accessed September 

2013 at: http://www.resource-

solutions.org/pub_pdfs/Climate%20Policy%20and%20Economic%20Growth%20in%20California.pdf  
26

 Boston Consulting Group. 2012. Understanding the impact of AB 32. Accessed September 2013 at: 

http://cafuelfacts.com/wp-content/uploads/2012/07/BCG_report.pdf  
27

 UC Davis Policy Institute for Energy, Environment and the Economy. 2013. Expert Evaluation of the Report: 

“Understanding the Impacts of AB32”. Accessed September 2013 at: 

http://policyinstitute.ucdavis.edu/files/general/pdf/2013-05-09_Expert-Evaluation-of-BCG-Report.pdf  

May 2013 

http://www.resource-solutions.org/pub_pdfs/Climate%20Policy%20and%20Economic%20Growth%20in%20California.pdf
http://www.resource-solutions.org/pub_pdfs/Climate%20Policy%20and%20Economic%20Growth%20in%20California.pdf
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Table 3: Energy and Economic Impacts of the CA Cap and Trade Program 

California  

Independence from Fossil 

Fuels, and Economic 

Impact 

California ARB modeling predicts decrease in fuel use by 2 to 4 percent 

in 2020.
28

 Independent analysis also shows that expenditures on out of 

state crude will be reduced by approximately $10 billion in 2020. In 

addition, the value of decreased exposure to fuel price shocks in 2020 is 

valued at $18.8 to $29.6 billion.
29

 

Impacts on Fuel Choice Analysis by EDF et al. estimates the avoidance of 75 million barrels of 

oil and 189 trillion BTUs of natural gas annually.
 30

 

Opportunity for 

Investments in 

Infrastructure and Clean 

Energy/Energy Efficiency 

In response to Cap and Trade, ARB anticipates increased investments in 

efficient buildings, technologies, and advanced fuels. In addition, state 

revenues from allowance sales will be used to support transportation 

infrastructure, energy efficiency, and related programs as recommended in 

the Investment Plan.
 31

 

Impact on Different Sectors 

of the Economy 

ARB modeling indicates that the Cap and Trade program will reduce 

total economic output by a modest 0.1 percent, from 2.4 to 2.3 percent. 

There is also a projected shift towards sectors driven by cleaner and 

more efficient technologies. Small business energy expenses are expected 

to increase by 0.2 percent to 2.7 percent.
32

 

A report by BCG estimates detrimental impacts and job losses in the oil 

refining sector, including increased production costs of up to $0.69 per 

gallon, though the assumptions underlying these findings have been 

contested by expert review. 

 

In addition to trading, to mitigate potential impacts on California businesses, the program 

contains several targeted design elements:
33

 

 Offsets: The use of GHG offsets is permitted for up to 8 percent of each regulated entity’s 

annual compliance obligation. However, there is concern that there will not be sufficient 

supply of offsets to meet this 8 percent ceiling due to the limited number of eligible offset 

project types. Additionally, the offset market has been slow to develop partially due to a 

                                                 
28

 California Air Resources Board. October 2010. Staff Report: Initial Statement of Reasons. Accessed August 2013 at: 

ihttp://www.arb.ca.gov/regact/2010/capandtrade10/capandtrade10.htm 
29

 Environmental Defense Fund, Center for Resources Solutions, and Energy Independence Now. September 2010. 

Shockproofing Society: How California’s Global Warming Solutions Act (AB 32) Reduces the Economic Pain of Energy 

Price Shocks. Accessed August 2013 at: http://www.resource-solutions.org/pub_pdfs/Shockproofing%20Society.pdf  
30

 Ibid.  
31

 California Department of Finance. May 2013. Cap and Trade Auction Proceeds Investment Plan: Fiscal Years 2013-14 

through 2015-16, page 1. Accessed August 2013 at: 

http://www.arb.ca.gov/cc/capandtrade/auctionproceeds/final_investment_plan.pdf 
32

 California Air Resources Board. October 2010. Staff Report: Initial Statement of Reasons. Accessed August 2013 at: 

ihttp://www.arb.ca.gov/regact/2010/capandtrade10/capandtrade10.htm 
33

 California Code of Regulations. July 2013. California Cap on Greenhouse Gas Emissions and Market-Based 

Compliance Mechanism to Allow for the Use of Compliance Instruments Issued by Linked Jurisdictions. Accessed August 

2013 at: http://www.arb.ca.gov/cc/capandtrade/ctlinkqc.pdf 

http://www.arb.ca.gov/regact/2010/capandtrade10/capandtrade10.htm
http://www.resource-solutions.org/pub_pdfs/Shockproofing%20Society.pdf
http://www.arb.ca.gov/cc/capandtrade/auctionproceeds/final_investment_plan.pdf
http://www.arb.ca.gov/regact/2010/capandtrade10/capandtrade10.htm
http://www.arb.ca.gov/cc/capandtrade/ctlinkqc.pdf
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buyer liability provision which places responsibility for invalidated credits with the regulated 

entity rather than the offset provider. Various insurance and contract mechanisms are 

evolving to mitigate invalidation risk. 

 Allocation for Industry Assistance: To protect the competitiveness of California 

businesses, the regulation freely allocates a portion of required allowances to California 

businesses. The industry assistance factor, which defines the percent of allowances allocated 

to each business, is a value between 30 percent and 100 percent. The industry assistance 

factor varies based on industry exposure, and decreases through time. 

 Price Containment Reserve: The price containment reserve withholds four percent of total 

allowances across all three compliance periods. From the start of the program, this strategic 

reserve will be available should there be a supply shortage or prices increase in the market 

above the current price of the containment reserve. At such time, ARB will release 

allowances from the reserve at a price initially equal to $40 which escalates in future years.  

2.3 Household Impacts and Co-Benefits 

The use of the revenue generated to date, and the projected billions in additional funds to be 

generated in the coming years, is constrained by several pieces of legislation. In addition to AB 

32, AB 1532, SB 535, and SB 1018, signed by Governor Brown in 2012 require 25 percent of 

available money be allocated to projects providing benefit to disadvantaged communities, and 10 

percent to projects physically located in disadvantaged communities. To assist this process, 

CalEPA developed a multi-criteria assessment tool known as CalEnviroScreen, which examines 

11 categories of pollution and environmental factors as well as seven population characteristics 

and socioeconomic factors. The tool analyzes each ZIP code in the state across each indicator to 

assess both the burden of pollution and population characteristics; the top 10 percent of ZIP 

codes are deemed “disadvantaged communities.”
34

 Maps and lists of the ZIP codes identified are 

publicly available. 

Additionally, California’s program design includes several elements intended to mitigate 

household impacts, including the Allocation to Electrical Distribution Utilities for the Protection 

of Electricity Ratepayers.
35

 This element is designed to ensure that ratepayers do not suffer 

sudden increases in their utility bills as a result of cap and trade. It functions by providing 

electrical distribution utilities with free allowances that they are required to sell at auction to 

emitters (in some cases themselves). The revenue generated at auction must then be used by the 

                                                 
34

 California Environmental Protection Agency. April 2013. California Communities Environmental Health Screening 

Tool, Version 1 (CalEnviroScreen 1.0). Accessed August 2013 at: http://oehha.ca.gov/ej/pdf/042313CalEnviroScreen1.pdf  
35

 California Code of Regulations. July 2013. California Cap on Greenhouse Gas Emissions and Market-Based 

Compliance Mechanism to Allow for the Use of Compliance Instruments Issued by Linked Jurisdictions. Accessed August 

2013 at: http://www.arb.ca.gov/cc/capandtrade/ctlinkqc.pdf 

http://oehha.ca.gov/ej/pdf/042313CalEnviroScreen1.pdf
http://www.arb.ca.gov/cc/capandtrade/ctlinkqc.pdf
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utility solely to benefit their retail ratepayers.
36

 The benefit may be delivered in a variety of 

forms including a bill dividend.
37

  

Table 4: Household Impacts and Co-Benefits of the CA Cap and Trade Program 

California  

Effect on Household 

Consumption and Spending  

ARB estimates minimal, if any, impact on household income (0 to 0.1 

percent decrease), as well as a modest decrease in labor demand (0.3 to 

0.6 percent) under expected prices. Residential expenses are anticipated 

to increase 0.5 to 0.6 percent in 2020, while transportation expenses 

decrease 0.3 percent.
38

 Separately, EDF et al. values the policy’s ability to 

buffer Californians against the costs of a future fuel price shock at $332 to 

$670 savings per year per household ($4.8 to $9.6 billion total, based on 

projected fuel price ranges). This is in addition to anticipated fuel savings 

discussed previously.
39

 

Measures to Mitigate to 

Low-income Populations, 

or Economic Impact 

To mitigate impact to electricity rates, the regulation includes the 

Allocation to Electrical Distribution Utilities for the Protection of 

Electricity Ratepayers.
40

 Additionally, several pieces of legislation 

require the expenditure of 25 percent of Cap and Trade revenue to be 

allocated to projects benefiting disadvantaged communities, and 10 percent 

spent in those communities.
41

 However, the FY2013-FY2014 budget did 

not allocate any cap and trade funds for these purposes, instead borrowing 

$500 million for other programs. When the $500 million is repaid, those 

funds will be subject to these requirements for future spending.  

Significant Co-benefits Overall reduction in criteria pollutants. However, there is also an 

environmental justice concern. Plaintiffs in a court challenge allege that 

due to the fact that cap and trade does not require any single source to 

reduce emissions, some sources may in fact increase emissions and 

associated criteria pollutants. Should this happen, there would be a 

detrimental impact on the nearby residents and businesses.
42

 

 

 

 

                                                 
36

 http://www.arb.ca.gov/cc/capandtrade/allowanceallocation/allowanceallocation.htm  
37

 http://breakingenergy.com/2013/01/09/california-ratepayers-to-receive-cap-and-trade-dividend/  
38

 California Air Resources Board. October 2010. Staff Report: Initial Statement of Reasons. Accessed August 2013 at: 

http://www.arb.ca.gov/regact/2010/capandtrade10/capandtrade10.htm  
39

 Environmental Defense Fund, Center for Resources Solutions, and Energy Independence Now. September 2010. 

Shockproofing Society: How California’s Global Warming Solutions Act (AB 32) Reduces the Economic Pain of Energy 

Price Shocks. Accessed August 2013 at: http://www.resource-solutions.org/pub_pdfs/Shockproofing%20Society.pdf 
40

 California Code of Regulations. July 2013. California Cap on Greenhouse Gas Emissions and Market-Based 

Compliance Mechanism to Allow for the Use of Compliance Instruments Issued by Linked Jurisdictions. Accessed August 

2013 at: http://www.arb.ca.gov/cc/capandtrade/ctlinkqc.pdf 
41

 AB 1532, SB 535, and SB 1018 
42

 See, e.g., Association of Irritated Residents, et al. v. California Air Resources Board 

http://www.arb.ca.gov/cc/capandtrade/allowanceallocation/allowanceallocation.htm
http://breakingenergy.com/2013/01/09/california-ratepayers-to-receive-cap-and-trade-dividend/
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3 Regional Greenhouse Gas Initiative (RGGI) 

Policy Definition Targeted Sector or Emissions 

The Regional Greenhouse Gas Initiative (RGGI) is a cooperative effort 

among nine northeast states in the U.S. to regulate and reduce GHG 

emissions from the power sector. It places a cap on total electric utility 

GHG emissions, and allows trading among regulated industry. 

Electric Power 

GHGs and Costs 

 Capped electric sector were reduced 13 percent from 2009 to 2012 and according to the 2011 RGGI 

Investment Report the revenue generated by the auctions has led to strategic energy projects 

decreasing emissions by 12 million mtCO2e over the life of the projects. 

 From September 2008 to June 2013, auction clearing prices have ranged from a low of $1.86 to a 

high of $3.51, with an average of $2.35/mtCO2e with cumulative proceeds totaling $1.35 billion.
43

 

Implementation Issues and Lessons Learned 

 Initial emission cap was set too high, over allocation of allowances led to low market prices. 

 New Jersey withdrew from the program in 2011 citing economic reasons. 

 The most effective program element in reducing GHG emissions has been the reinvestment of 

allowance revenues collected by the states in energy efficiency and clean energy projects. 

Costs and Benefits to Consumers Costs and Benefits to Businesses 

 Through 2011 $86 million of the collected 

program funds have gone to low income rate 

relief energy efficiency improvement 

programs. Another $37 million has gone to 

general rate relief. 

 Households in the RGGI region recognized a 

nearly $1.1 billion net gain due to 

improvements in energy efficiency resulting 

from RGGI revenues. 

 Analysis Group estimates 1.6 billion in 

economic value and 16,000 Job years added to 

the states. 

 Long term costs to utilities of up to 1.6 billion 

due to lost revenue from improved consumer 

efficiency and conservation.  Short term costs 

passed on to consumers. 

 RGGI proceeds for several types of programs 

leads to more purchases of goods and services. 

 

The Regional Greenhouse Gas Initiative (RGGI) is a cooperative effort among nine northeast 

states in the U.S. to regulate and reduce GHG emissions from the power sector.  RGGI is 

composed of individually-operating emission trading programs within each state that together 

have created a regional market for emission allowances. Development of RGGI began in 2003, 

with the first memorandum of understanding (MOU) being released in 2005.  The first auction of 

emission allowances occurred in 2008, with the first three-year compliance period starting in 

January 2009.  RGGI currently operates in nine Northeast and Mid-Atlantic States in the U.S.: 

Connecticut, Delaware, Maine, Massachusetts, Maryland, New Hampshire, New York, Rhode 

Island, and Vermont (New Jersey participated through 2011, but withdrew citing the programs 

impact on business and consumers as reasoning).  Each State program was developed based on 

the agreed upon RGGI Model Rule, which includes capping emissions from the electric power 

plants and requiring that a certain percentage of emission allowances are provided through 

                                                 
43

 http://www.rggi.org/market/co2_auctions/results  
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participation in regional auctions rather than free allocation.  Currently, around 90 percent of all 

allowances are provided through auction, with the remaining sold directly to qualified sectors.
44

   

RGGI allows for the use of offsets from certain project types to substitute for emission 

allowances, up to 3.3 percent of a utility’s reported emissions, encouraging investment in 

particular project types identified as high priority by the states.  RGGI has its own offset 

protocols which cover the following project types:  

 Capture or destruction of CH4 from landfills;  

 SF6 reductions from electricity transmission and distribution equipment;  

 CO2 sequestration through afforestation;  

 CO2 reductions through non-electric end-use energy efficiency in buildings; and,  

 Avoided CH4 emissions through agricultural manure management operations.   

RGGI is also looking to replace the existing afforestation offset protocol with a new forestry 

protocol based on the one used by California’s Air Resources Board.  This new protocol would 

cover improved forest management, reforestation, and reduced land use change (forest 

conversion).
45

  

RGGI is highly focused, covering only the electricity sector. Unlike many other cap and trade 

programs, it does not cover other high emitting sectors, such as industrial manufacturing.  The 

sole focus of RGGI – the electric sector in the northeast – is very different from Washington’s 

electric sector. Figure 2, developed from the U.S Energy Information Administration’s electricity 

production data (for Washington on the left, and the combined electric sector of the RGGI states 

on the right) shows that about 48 percent of the electric sector is fossil fuel, with another 33 

percent from nuclear in the RGGI covered states. These add up to 81 percent, compared to a 

combined 14 percent for these fuels in Washington State. On the other hand, hydro is 81 percent 

of instate generation for Washington and only 13 percent for RGGI-participating states.
46

 

                                                 
44

 Environmental Defense Fund – “RGGI: The World’s Carbon Markets: A Case Study Guide to Emissions Trading“; 

http://www.ieta.org/assets/Reports/EmissionsTradingAroundTheWorld/edf_ieta_rggi_case_study_may_2013.pdf  
45

 RGGI Program Review News Release: RGGI States Propose Lowering Regional CO2 Emissions Cap 

45%,Implementing a More Flexible Cost-Control Mechanism; 

http://www.rggi.org/docs/PressReleases/PR130207_ModelRule.pdf  
46

 Energy Information Administration. State Profiles and Energy Estimates, Table C9: Electric Power Sector Consumption 

Estimates, 2011. Accessed July 2013 at: http://www.eia.gov/state/seds/data.cfm?incfile=sep_sum/html/sum_btu_eu.html  
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Figure 2: Electricity Generation Fuel Shares for Washington and RGGI Covered States
47

 

 

Given the significant differences between the covered RGGI sector and that sector in 

Washington, there is limited value in considering the quantitative findings from RGGI.  

However, although some findings from RGGI are not likely to translate to a similar program in 

Washington, there still may be value in qualitatively understanding the results and highlighting 

lessons learned from the structure of the program and its evolution over time. 

Several common themes and recommendations emerge from studies and analyses on RGGI. In 

particular, the original RGGI MOU required that, in 2012, the states conduct a comprehensive 

program review of their Emission Trading Programs through a regional stakeholder process that 

engaged not only the regulated community, but environmental nonprofits, consumer and industry 

advocates, and other interested stakeholders as well.
 48

 The recommendations below represent the 

most commonly identified best practices or lessons that should be taken from RGGI. These 

lessons are followed by a list of actions taken by RGGI States to address the findings. 

 Issues Identified 

 There was a significant excess supply of allowances relative to actual emission levels in the 

region. 

                                                 
47

 Ibid. 
48

 RGGI 2012 Program Review: Summary of Recommendations to Accompany Model Rule Amendments; 

http://www.rggi.org/docs/ProgramReview/_FinalProgramReviewMaterials/Recommendations_Summary.pdf  
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 Emissions have never approached the cap, peaking at 135 million tons in 2010 and dropping 

to 118 million tons in 2011.  In 2012, with NJ dropping from the program, RGGI-covered 

emission levels hit a low of about 92 million
49

. 

 The current cost control measures in the program, which are based upon expansion of the 

percentage of offset allowances allowable for compliance, would likely be ineffective in 

controlling costs if the emissions cap is reached. 

 

Programmatic Changes Incorporated as a Result of Findings
50

 

 The 2014 regional cap has been reduced from 165 million (already adjusted down from 188 

million due to NJ’s dropping out) to 91 million tons – roughly equivalent to 2012 emissions 

levels and a reduction of 45 percent of the previous cap. The cap will decline 2.5 percent 

each year from 2015 to 2020.   

 The participating states will address the bank of excess allowances held by market 

participants with two interim adjustments for banked allowances. 

 The participating states will establish a cost containment reserve (CCR), which is a reserved 

quantity of allowances, in addition to the cap, that would only be available if defined 

allowance price triggers were exceeded ($4 in 2014, $6 in 2015, $8 in 2016, and $10 in 2017, 

rising by 2.5 percent, to account for inflation, each year thereafter).  Current auction prices 

have averaged $2.33 over the course of the program. 

 Covered entities must now retain enough allowances to cover at a minimum 50 percent of 

their emissions in any given year, and at the end of the compliance period must still surrender 

allowances to cover their emissions over the entire three-year period. 

 The participating states do not intend to reoffer unsold 2012 and 2013 allocation year CO2 

allowances during the second control period. 

The participating states will conduct ongoing program evaluation to continually improve RGGI. 

The participating states committed to commencing comprehensive program review no later than 

2016. 

3.1 GHG Impacts 

To date, the RGGI GHG cap has far exceeded the emission levels of the covered electric power 

producers, making it unclear what portion of emission reductions since 2010 can be attributed to 

the program, and what portion has resulted from other factors.  A New York State Energy 

Research and Development Authority analysis concluded that “…three categories of factors are 

the primary drivers of the decreased CO2... : 1) lower electricity load (due to weather; energy 

efficiency programs and customer-sited generation; and the economy); 2) fuel-switching from 

petroleum and coal to natural gas (due to relatively low natural gas prices); and 3) changes in 

                                                 
49

 RGGI CO2 Allowance Tracking System; https://rggi-

coats.org/eats/rggi/index.cfm?fuseaction=home.home&clearfuseattribs=true  
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 RGGI 2012 Program Review: Summary of Recommendations to Accompany Model Rule Amendments; 
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available capacity mix (due to increased nuclear capacity availability and uprates; reduced 

available coal capacity; increased wind capacity; and increased use of hydro capacity)”.
51

  

RGGI is credited with helping reduce electric load and increasing renewable capacity through its 

funding of renewable energy and energy efficiency programs. 

 

RGGI rules require that a minimum 25 percent of auction revenues be spent by the states for 

consumer benefit or strategic energy purposes. In practice however, almost all of the revenues 

have been spent this way by the states.   From a revenue utilization perspective, the program is 

therefore operating similarly to a public benefit fund (PBF) policy, where a transfer of funds 

occurs, usually from rate payers to the government, to fund projects for the public benefit. These 

projects typically include clean energy and energy efficiency.  As the cap is lowered and its 

emission impacts become more apparent, the program will see a benefit from both the PBF 

aspect as well as cap driven reductions based on changes in generation fuel sources, increased 

conservation, and innovation in clean and efficient energy technologies. 

Error! Reference source not found., below, summarizes some of the available GHG-related 

nformation for reductions associated with RGGI. 

Table 5: GHG Costs and Benefits of the RGGI Cap and Trade Program 

RGGI 

Cost of 

Reductions 

From September 2008 to June 2013, auction clearing prices have ranged from a low of 

$1.86 to a high of $3.51, with an average of $2.35/mtCO2e with cumulative proceeds 

totaling $1.35 billion.
52

  

According to the most recent RGGI investment report, which covers the entire first 

assessment period roughly 4.5 percent of the $825.5 million total program proceeds 

went to program administration and RGGI Inc., 66 percent of revenue has been 

invested in energy efficiency, and 5 percent in renewable energy (of which over $100 

million is committed to future projects).  The remaining goes to rate reductions, other 

municipal investments and state general funds. A total of about $482 million has been 

invested in energy projects through the first compliance period.
53

 

Volume of 

Reductions 

Total emissions from the capped electric sector were reduced 13 percent from 2009 to 

2012, dropping 13.7 million mtCO2e from 106.5 to 92.7 million mtCO2e.
54

  

Additionally, according to the 2011 RGGI Investment Report the revenue generated by 

the auctions has led to strategic energy projects, including energy efficiency throughout 

these states that will decrease emissions by 12 million mtCO2e over the life of the 

projects.
55
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Programmatic 

Success 

The program is generally considered a success in studies reviewed for this analysis, 

despite a misjudgment in setting the cap for the initial compliance period.  The low 

cost of allowances has limited the impact on consumer electricity prices, and the states 

have been successful in effectively utilizing the funds to invest in energy efficiency and 

clean energy programs to reduce emissions.  The reinvestment of allowance revenues 

by the states has been the most successful part of the program in reducing emissions. 

Emissions 

Leakage 

The general consensus is that leakage of emissions has not been a problem because of 

the overabundance of allowances and the low allowance cost.  Because the updated 

Model Rule has called for lowering the cap, renewed focus on leakage has been 

required by the 2012 review, which includes looking for way to incorporate imported 

electricity into the program.
56

 

 

3.2 Energy and Economic Impacts 

There is limited information on RGGI’s specific energy impacts because of the other drivers of 

change which occurred during the same timeframe as the program.  A study published by the 

Analysis Group in November of 2011
57

 on the economic impacts of RGGI’s first compliance 

period, with a particular focus on the impact auction proceeds had on the states’ economies, 

found that:  

“RGGI produced $1.6 billion in net present value economic value added to the ten-state region. 

The region’s economy—and each state’s as well—benefits from RGGI program expenditures. 

When spread across the region’s population, these economic impacts amount to nearly $33 per 

capita in the region.”  

Figure 3 was taken from the same referenced Analysis Group Report on the economic impact of 

the first compliance period (2009 -2011) for RGGI. 

 

                                                 
56

 Environmental Defense Fund – “RGGI: The World’s Carbon Markets: A Case Study Guide to Emissions Trading“; 

http://www.ieta.org/assets/Reports/EmissionsTradingAroundTheWorld/edf_ieta_rggi_case_study_may_2013.pdf  
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 Analysis Group: “The Economic Impacts of the Regional Greenhouse Gas Initiative on Ten Northeast 

and Mid-Atlantic States”; 
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Figure 3: Findings of Analysis Group Report (Graphic Excerpted from Analysis Group Report) 

 
 

Additional economic impact data are summarized in Error! Reference source not found. 

Table 6: Energy and Economic Impacts of the RGGI Cap and Trade Program 

RGGI  

Independence from Fossil 

Fuels, and Economic 

Impact 

Revenues from RGGI’s first compliance period have contributed to in-state 

energy programs and projects that have led to a direct reduction of $756 

million in fuel expenditures that would have gone outside the region.
 58

 

Impacts on Fuel Choice No specific impacts on fuel choice cited. 

Opportunity for 

Investments in 

Infrastructure and Clean 

Energy/Energy Efficiency 

Through the first compliance period of 2009-2011 around $480 million of 

the over $800 million collected from allowances has been reinvested in 

energy efficiency projects and clean and renewable energy technology 

development.  RGGI provides case studies on a sample of these project 

types. 
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Impact on Different Sectors 

of the Economy 

While the overall long run cost to power plant owners between 2008 and 

2011 is estimated at $1.6 billion, mostly attributable to lower sales as a 

result of induced energy efficiency.
59

 However according to EDF, “The 

allocation of RGGI proceeds to several types of programs leads to more 

purchases of goods and services (for example, engineering services for 

energy audits, energy efficiency equipment, labor for installing solar 

panels, etc.) that provide an economic stimulus.”
 60

 

  

3.3 Household Impacts and Co-Benefits 

Several studies indicated that the cost of carbon allowances (which remains low) was 

successfully passed on to the consumers. However, due to the overall reduced consumption due 

to efficiency projects and general rate relief provided by the state with a portion of the RGGI 

funds, studies also indicated that consumers are expected to save money overall due to the 

program in the long term.  Error! Reference source not found., below, summarizes the 

vailable household impact and co-benefit information for the RGGI program.  

Table 7: Household Impacts and Co-Benefits of the RGGI Cap and Trade Program 

RGGI  

Effect on Household 

Consumption and Spending  

Households in the RGGI region recognized a nearly $1.1 billion net gain 

due to improvements in energy efficiency resulting from RGGI revenues. 

In addition, according to EDF: 
61

 

Measures to Mitigate to 

Low-income Populations, 

or Economic Impact 

Through 2011, over $86 million of the collected program funds have gone 

to low income rate relief and low income energy efficiency improvement 

programs to reduce energy bills and mitigate any price increases from 

RGGI.  Another $37 million has gone to general rate relief, which may 

also impact low-income populations.
62

 According to the EDF: “RGGI 

funds were used to protect customers from electricity price increases and 

were invested into energy efficiency. Consumers end up gaining from 

these investments because their overall electricity bills go down as a result 

of improvements in energy efficiency.”
63

 

Significant Co-benefits None quantified. 
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4 European Union Emissions Trading Scheme (EU ETS) 

Policy Definition Targeted Sector or Emissions 

Launched in 2005, the European Union Emission Trading Scheme (EU 

ETS) operates in all 28 EU countries as well as Iceland, Liechtenstein 

and Norway, covering sectors that are responsible for approximately 

45 percent of total GHG emissions. It places a cap on covered GHG 

emissions, and allows trading among regulated industry. 

Economy-wide (power plants, a 

wide range of energy-intensive 

industry sectors and commercial 

airlines.)  

GHGs and Costs 

 Emissions in the sectors covered by the ETS declined from 2005 to the end of 2010 by more than 13 

percent. Studies give a range of approximately 2–5 percent below estimated emissions levels in the 

absence of the program, which equates to 120 million to 300 million tons. 

 Estimates place the total cost at less than 1 percent of the European Union’s GDP as low as 0.01 

percent of the EU’s GDP
14

 

Implementation Issues and Lessons Learned 

EU ETS provides important lessons learned for any cap and trade program, most importantly as they 

relate to the following areas which detailed in write up below. 

 Measuring Success and Impacts 

 Setting an appropriate emissions cap 

 Allocation methods and considerations 

 Offsets, linking with other programs, and price containment 

Costs and Benefits to Consumers Costs and Benefits to Businesses 

 Health benefits of improved air quality if the 

EU ETS tightened its 2020 cap would be in 

the range of $4.3 billion to $10.4 billion.
64

 

 Several covered sectors have successfully 

passed on the cost of allowance to consumers 

by raising prices. 

 European Commission estimated that the EU 

would save an average of $26 billion (€20 

billion) in fuel costs each year from 2016 to 

2020. 

 Lime, cement, basic iron and steel, pulp and 

paper, and power sectors are the most at risk 

for increased costs and negative employment 

impacts. 

 There has been a lack of innovation as a result 

of the EU ETS. This lack is assumed to be due 

to the fact that the carbon market established 

an insufficient price signal. 

 Leakage of emissions and competitive 

advantages from covered sectors or countries 

to uncovered sectors or countries has not been 

an issue due to free allocations of allowances 

for at risk sectors and country policies, i.e. 

reimbursement for indirect costs of 

compliance. According to the Carbon Trust 

total leakage by 2020 is unlikely to exceed 1% 

of EU Emissions.
65

 

 

Launched in 2005, the European Union Emission Trading Scheme (EU ETS) operates in all 28 

EU countries as well as Iceland, Liechtenstein and Norway, covering sectors that are responsible 

for approximately 45 percent of total GHG emissions in those countries. The first phase was set 

                                                 
64

 European Commission Staff Working Paper, “Analysis of options beyond 20% GHG emission reduction: 

Member State results,” January 30, 2012; http://ec.europa.eu/clima/news/articles/news_2012013002_en.htm  
65

 Carbon Trust - EU ETS Impact on Profitability and Trade; http://www.carbontrust.com/media/84892/ctc728-

euets-impacts-profitability-and-trade.pdf  

http://ec.europa.eu/clima/news/articles/news_2012013002_en.htm
http://www.carbontrust.com/media/84892/ctc728-euets-impacts-profitability-and-trade.pdf
http://www.carbontrust.com/media/84892/ctc728-euets-impacts-profitability-and-trade.pdf


APPENDIX A: Literature review of existing policies 

P a g e  | 25 

up to be experimental to help develop the market and lasted from 2005 through 2007.  The 

second phase went from 2008 through 2012.  The third phase of the EU ETS runs from 2013-

2020, and aims to lower emissions from covered sectors by 21 percent from 2005 levels by 

2020.
66

 The third phase includes some significant program changes.  The scope of the EU ETS 

will be expanded to include additional sectors and gases, and an overall EU cap will used instead 

of individual member state set caps.
67

 The default allocation method in the third phase will be 

auctions, though there will continue to be free allocation to manufacturing
68

 and industries 

identified as at risk of leakage.
69

 The EU ETS market has historically utilized the Clean 

Development Mechanism (CDM) and Joint Implementation (JI) to generate and obtain 

international offsets from developing and developed nations. In addition, the EU is pursuing 

sector-based offset crediting through a new market mechanism.
70

 Finally, the EU ETS is 

pursuing linkage with the Australian cap and trade system, beginning in 2015.
71

  

The EU ETS represents the largest, most studied GHG cap and trade system, and it has faced 

significant challenges and criticisms during its existence, including debates over offset 

eligibility, over-allocation, and backloading. This analysis will summarize some of the existing 

analyses, but focus on eliciting lessons learned from the program’s history in terms of the overall 

design and implementation. 

Several common themes and recommendations are apparent after reviewing the multiple studies 

and analyses on the EU ETS.  These should be carefully examined and evaluated when designing 

any type of cap and trade or market based reduction program.  The recommendations below were 

taken directly from several of the studies reviewed and represent the most commonly identified 

lessons that should be taken from the EU ETS. 

Measuring Success and Impacts 

 The European Commission said that data limitations preclude definitive conclusions about 

the ETS’s effect during Phase I. Current literature and studies are inconclusive because the 

EU ETS was not designed with a monitoring framework in mind, as Phase 1 was expected to 

be a trial and error process. A monitoring framework should be part of the initial design and 

in place from the beginning.
72
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 Over-allocation of allowances has posed challenges in assessing the program’s long-term 

economic impacts.  Key questions still remain as a result, (i) how tight a cap should be set in 

going forward to deliver a price point on emission allowance that will provide the desired 

level of emission abatement, and (ii) what consequences does this cap have for economic 

growth and competitiveness?
73

 

 Even with much higher carbon price expectations than the market delivered, only a small 

fraction of businesses expected downsizing or relocation due to these climate based policies, 

showing that negative impacts to employment and competition might not be significant, even 

with prices up to €40.
8
 

Setting the Cap 

 Accurate current and historical emissions data are essential to setting the right emissions 

cap.
7
 

 Emissions caps and resulting allowance allocations should be based on measured and verified 

historical emissions, rather than on estimated or projected emissions.
74

 

 There has been an observed lack of innovation in clean energy and energy efficiency as a 

result of the EU ETS, which is consistent with the common view that the carbon market 

established an insufficient price signal to induce innovation.
8
 

 The cap should be ambitious to encourage businesses to think creatively about reducing 

GHG emissions and spur innovation.
9
 

 The EU ETS can, and should, continue with deeper emission cutbacks post-2012, as this is 

not expected to damage European competitiveness overall. 
75

 

 A trading program should provide enough certainty and should cover a long enough time 

period to influence technology investment decisions.
76

 

 The best way to stimulate long-term emission reduction investments is by maintaining a 

predictably declining, enforceable, science-based cap on carbon.  There should also be a 

mechanism to decouple emissions growth from economic growth.
77

 

 

Allocation 

 The method for allocating allowances will have important economic effects.
11

 

                                                 
73

 UK Government Dept. of Energy and Climate Change; 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/48449/5725-an-evidence-review-of-the-eu-

emissions-trading-sys.pdf  
74

 Environmental Defense Fund - "The EU Emissions Trading System, Results and Lessons Learned"; 

http://www.edf.org/sites/default/files/EU_ETS_Lessons_Learned_Report_EDF.pdf  
75

 Carbon Trust - EU ETS Impact on Profitability and Trade; http://www.carbontrust.com/media/84892/ctc728-euets-

impacts-profitability-and-trade.pdf  
76

 U.S. Government Accountability Office (GAO), 2008 report - Lessons Learned from the European Union’s Emissions 

Trading Scheme and the Kyoto Protocol’s Clean Development Mechanism; http://www.gao.gov/new.items/d09151.pdf 
77

 Environmental Defense Fund - "The EU Emissions Trading System, Results and Lessons Learned"; 

http://www.edf.org/sites/default/files/EU_ETS_Lessons_Learned_Report_EDF.pdf 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/48449/5725-an-evidence-review-of-the-eu-emissions-trading-sys.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/48449/5725-an-evidence-review-of-the-eu-emissions-trading-sys.pdf
http://www.edf.org/sites/default/files/EU_ETS_Lessons_Learned_Report_EDF.pdf
http://www.carbontrust.com/media/84892/ctc728-euets-impacts-profitability-and-trade.pdf
http://www.carbontrust.com/media/84892/ctc728-euets-impacts-profitability-and-trade.pdf
http://www.gao.gov/new.items/d09151.pdf
http://www.edf.org/sites/default/files/EU_ETS_Lessons_Learned_Report_EDF.pdf


APPENDIX A: Literature review of existing policies 

P a g e  | 27 

 The windfall profits that occurred in some member states can be avoided using a variety of 

policy tools. There should be appropriate regulatory oversight of public utilities, and auction 

some or all allowances.
12

 

 Several studies summarized by the U.K. Department of Energy and Climate Change 

concluded that free allocation may have a negative effect on both the environmental and cost 

effectiveness of the EU ETS.  Reducing free allocation would therefore appear to be a good 

policy objective in going forward, without losing sight of the key objective of free allocation 

to mitigate the risk of carbon leakage and job losses.
78

 

 The extent and pace at which free allocations are reduced should differ between sectors 

according to their degree of cost and trade exposure.
10

 

 

Offsets, Linking, and Price Containment 

 Offsets provide a way for covered sectors to meet their targets that may cost less than 

reducing their own emissions, however (1) the resources necessary to obtain offset project 

approval may reduce the cost-effectiveness and quality of projects; (2) the need to ensure the 

credibility of offset reductions presents a significant regulatory challenge; and (3) due to the 

tradeoffs with offsets, the use of such programs may be, at best, a temporary solution.
11

 

 It must be ensured that offset programs have rigorous monitoring and accounting 

methodologies to certify that emission reductions are “additional".
12

 

 Reforms should be adopted that allow offset credits only from jurisdictions that have capped 

some portion of their emissions.
12

 

 If allowance banking from year-to-year is allowed to help firms minimize cost and increase 

flexibility over time, the program must provide a predictable long-term policy environment 

that allows for this to occur and be incorporated into planning.
12

 There were studies that had 

sharp criticisms of banking allowances as part of the program, so this should be carefully 

considered. 

 If linking to other emissions trading programs, do so preferentially with those that adopt caps 

or limits on major emitting sectors.
79

 

Effective governance and regulatory bodies are necessary to prevent tax fraud and theft.
14

. 

4.1 GHG Impacts 

Because GHG reductions are predetermined with the setting of the emissions cap, it is often 

assumed that assessing the GHG impacts of the program would be simple. However, because of 

the economic downturn and other unrelated factors, there has been considerable debate over what 

portion of the EU’s emission reductions since 2005 can be attributed to the EU ETS.  Error! 
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eference source not found., below, summarizes some of the available GHG-related information 

for Phase I and Phase II of the EU ETS. 

Table 8: GHG Costs and Benefits of the EU ETS Cap and Trade Program 

EU ETS 

Cost of 

Reductions 

There is little or no information on the operational cost of the EU ETS, however the 

economic cost of reductions to the member nations has been much smaller than 

expected. Most estimates place the total cost at less than 1 percent of the European 

Union’s GDP as low as 0.01 percent of the EU’s GDP
14

.  Several studies claim that if 

all allowances were auctioned, rather than freely allocated, there would be no economic 

cost and could potentially see significant economic gains.
80

 Allowances on the EU 

market have traded at a high of €32 in 2006 and at prices near zero when the price 

crashed during the in 2007, but rebounded to trade back over €30 in 2008.
81

 Currently 

prices are trading slightly above €4. 

Volume of 

Reductions 

Emissions in the sectors covered by the ETS declined from 2005 to the end of 2010 by 

more than 13 percent.  By 2009, the EU’s 27 member states saw GHG emissions 

decrease by 17 percent relative to 1990 levels, while GDP grew by more than 40 

percent.
14

 There are differing views on the level of reductions that the EU ETS is 

responsible for.  Several studies found that emissions across all regulated sectors 

declined by around 3 percent in Phase I and during the first two years of Phase II.
15

  

Other studies are less specific giving a range of approximately 2–5 percent below 

estimated emissions levels in the absence of the program, which equates to 120 million 

to 300 million tons.
14

  A study by New Energy Finance indicates that “the ETS was 

responsible for 40 percent of the 3 percent reduction in emissions in the EU in 2008, 

the first year of the ETS’s post-pilot Phase II, with the recession accounting for only 

about 30 percent of the observed reductions.  More recent research indicates that these 

trends continued beyond 2008. In 2009 alone, for example, the ETS was likely 

responsible for more than 230 million tons of CO2 reductions.”
14

 

Programmatic 

Success 

As the first GHG cap and trade scheme, the EU ETS has been successful in discovering 

and addressing several design issues.  Through trial and error the program has faced 

and addressed numerous problems and given insight and lessons learned to other 

programs around the world.  This continues today as the EU ETS attempts to backload 

900 million allowances to address over-allocation and add the aviation sector to the 

program.  Success in reducing emissions has been superseded by emission reductions 

due to economic decline and the lower cost of natural gas relative to coal.  Because of 

over allocation and low allowance prices the economic impact has been minimal, but 

this has also led to unintended windfall profits for some sectors and created uncertainty 

in the market limiting the overall effectiveness of the program compared to initial 

expectations. 
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Emissions 

Leakage 

According to most studies, leakage of emissions from covered sectors or countries to 

uncovered sectors or countries has not been an issue due to design elements such as 

free allocations of allowances for at risk sectors and individual country policies, such 

as the U.K.’s reimbursement policy for indirect costs of compliance. According to the 

Carbon Trust total leakage by 2020 is unlikely to exceed 1 percent of EU Emissions.
82

 

 

While the majority of the existing studies on the GHG impacts of the EU ETS do seem to 

indicate it was responsible for a significant portion of the reductions seen in the EU, the 

empirical evidence gathered by surveying many of the covered firms across different countries in 

the EU suggests otherwise.  Very few of the surveyed firms in any sector or country credited the 

EU ETS as being the main driver in reducing emissions.
83

 

4.2 Energy and Economic Impacts 

There is limited information on the energy and economic impacts of the EU ETS.  Current 

literature and studies are inconclusive about these impacts, although some general insights are 

expressed in Error! Reference source not found.. 

Table 9: Energy and Economic Impacts of the EU ETS Cap and Trade Program 

EU ETS  

Independence from Fossil 

Fuels, and Economic 

Impact 

A recent report by the European Commission estimated that the EU would 

save an average of $26 billion (€20 billion) in fuel costs each year from 

2016 to 2020.
84

 

Impacts on Fuel Choice There is no evidence so far that links the realized emission reductions from 

the program to specific mechanisms. For example, whether abatement has 

been achieved by switching fuels or by installing a more efficient 

technology cannot yet be answered. This is because large, country-specific 

data sets that compare covered firms with non-covered firms in the same 

high energy intensive sectors are not available.
85

  Simply comparing high-

level fuel consumption at the country level may show changes in fuel 

choice, but those cannot be credited to the EU ETS without more rigorous 

analysis.  Some studies attempted to compare covered sectors with non-

covered “control” sectors, but because the covered sectors are energy 

intensive and the non-covered sectors tend not to be, the results were 

inconclusive. 
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Opportunity for 

Investments in 

Infrastructure and Clean 

Energy/Energy Efficiency 

There has been a lack of innovation as a result of the EU ETS. This lack is 

assumed to be due to the fact that the carbon market established an 

insufficient price signal, and that a higher carbon price is required for 

inducing innovation.  However, there may be other factors that limited 

innovation for new energy technologies other than the low price of carbon 

allowances.  There was some evidence of carbon abatement technology 

adoption which was more compelling than evidence on genuine innovation 

of new technologies or methods.
86

 

Impact on Different Sectors 

of the Economy 

Studies showed conflicting results of the effects on company profits and 

employment. One U.K. study identified lime, cement, basic iron, and steel 

as industrial activities that are more carbon-cost-sensitive and at risk. 

However, these industries comprise only a small percent of the economy 

and overall employment. Generally, the EU ETS has accounted for at risk 

sectors by providing free emission allowances.
87

  The EDF cited several 

reports confirming that the cost impacts to the power, iron and steel, and 

pulp and paper industries would be minimal, the highest being a small 

segment of the pulp and paper industry which could see a 3 percent to 6 

percent cost increase.
88

 

  

The EU ETS has been criticized for the windfall profits of companies who passed on the price of 

carbon to customers even though their allowances were obtained for free,
89

 but there was little 

evidence that the EU ETS had an adverse effect on the international competitiveness of regulated 

firms.
 
 Nonetheless, EU ETS covered firms had a slightly higher probability to downsize in 

response to carbon pricing than non-covered firms.
90

 

A study done by Carbon Trust showed that overall, the EU ETS can afford to make  more drastic 

cutbacks in Phase III  without damaging U.K. or European  competitiveness overall.  The study 

found that some key sectors will require policy intervention to avoid more significant impacts. 

The study found that the production of lime, cement, basic iron and Steel as stand out industrial 

activities that are far more carbon-cost-sensitive. However these at risk sectors in the U.K. only 

comprise about 0.2 percent of the economy and 0.1 percent of employment, but may be more 

significant in other countries. The EU ETS has accounted for these at risk sectors by providing 

                                                 
86

 UK Government Dept. of Energy and Climate Change; 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/48449/5725-an-evidence-review-of-the-eu-

emissions-trading-sys.pdf 
87

 Carbon Trust - EU ETS Impact on Profitability and Trade; http://www.carbontrust.com/media/84892/ctc728-euets-

impacts-profitability-and-trade.pdf 
88

 Environmental Defense Fund - "The EU Emissions Trading System, Results and Lessons Learned"; 

http://www.edf.org/sites/default/files/EU_ETS_Lessons_Learned_Report_EDF.pdf 
89

 Environmental Defense Fund - "The EU Emissions Trading System, Results and Lessons Learned"; 

http://www.edf.org/sites/default/files/EU_ETS_Lessons_Learned_Report_EDF.pdf 
90

 UK Government Dept. of Energy and Climate Change; 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/48449/5725-an-evidence-review-of-the-eu-

emissions-trading-sys.pdf 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/48449/5725-an-evidence-review-of-the-eu-emissions-trading-sys.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/48449/5725-an-evidence-review-of-the-eu-emissions-trading-sys.pdf
http://www.carbontrust.com/media/84892/ctc728-euets-impacts-profitability-and-trade.pdf
http://www.carbontrust.com/media/84892/ctc728-euets-impacts-profitability-and-trade.pdf
http://www.edf.org/sites/default/files/EU_ETS_Lessons_Learned_Report_EDF.pdf
http://www.edf.org/sites/default/files/EU_ETS_Lessons_Learned_Report_EDF.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/48449/5725-an-evidence-review-of-the-eu-emissions-trading-sys.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/48449/5725-an-evidence-review-of-the-eu-emissions-trading-sys.pdf


APPENDIX A: Literature review of existing policies 

P a g e  | 31 

free allocation of emission allowances, but this does not necessarily prevent trade effects in the 

future.
91

 

One literature review that summarized multiple studies concluded that there were ambiguous 

results from testing the premise that the EU ETS weakened net exports of goods from covered 

countries into non-regulated countries.
  
There was also evidence that a number of sectors were 

able to pass through the costs of emission permits on to final product markets.
92

 

4.3 Household Impacts and Co-Benefits 

There are no direct impacts on households as a result of the EU ETS, as they are not covered 

under the regime.  However many studies found that the cost of carbon allowances (which 

remains low) was successfully passed on to the consumers in many sectors.
93

  Error! Reference 

ource not found., below, summarizes the available household impact and co-benefit information 

for the EU ETS program. 

Table 10: Household Impacts and Co-Benefits of the EU ETS Cap and Trade Program 

EU ETS  

Effect on Household 

Consumption and Spending  

Studies qualitatively discussed the fact that several sectors successfully 

passed on allowance costs to consumers, but did not provide quantitative 

impact analysis.
92,94

 

Measures to Mitigate to 

Low-income Populations, 

or Economic Impact 

None noted 

Significant Co-benefits A recent report by the European Commission estimated that the health 

benefits of improved air quality if the EU ETS tightened its 2020 cap 

would be in the range of $4.3 billion to $10.4 billion.
95,93
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5 New Zealand Emissions Trading Scheme 

Policy Definition Targeted Sector or Emissions 

The New Zealand Emissions Trading Scheme (ETS) is the 

system in which New Zealand Units (NZUs) are traded. Under 

the ETS, certain sectors are required to acquire and surrender 

NZUs or other eligible emission units to account for their 

direct GHG emissions or the emissions associated with their 

products. 

Covers forestry, energy, fishing, 

industry, liquid fossil fuels, synthetic 

gases, and waste.  The agriculture sector 

was originally scheduled to enter the 

scheme in January 2015, but this date 

has been pushed back. 

GHGs and Costs 

 An estimate of emissions from 1990 to 2050 was calculated as part of the Trading Scheme Review in 

2011 and showed that New Zealand was on track to meet their 2008 – 2015 target of remaining at 

1990 emission levels (1990 emissions were 59.8 MMTCO2e).   

 The projections show emissions at slightly above 1990 levels in 2020, which is not on track to meet 

the countries stated goal of 10 to 20 percent below 1990 levels in this year.   

 The estimates show large swings in net emissions after 2020, largely due to land use change in the 

forestry sector. 

 The ETS includes a fixed price cap of NZ$25 (US$20.14) per NZU.  Combined with the “one-for-

two” surrender obligation, where entities are required to surrender only one NZU for every two 

mtCO2e, this results in an effective maximum emissions price of NZ$12.50 (US$10.07) per metric 

ton.  

Implementation Issues and Lessons Learned 

 The NZ ETS has come under fire recently as it allows international Emission Reduction Units (ERUs) 

in uncapped amounts to be used to offset government issued emission allowances (NZUs).   

 NZUs have dropped from about NZ$20 (US$16) in 2011 to about NZ$2 (US$1.61) in early 2013, 

largely because participants can cover their emissions with an unlimited number of inexpensive 

international offsets. 

 Transitional measures to limit price exposure originally designed to be temporary have been extended 

indefinitely and include a price cap, one-for-two surrender obligation, free allocation of NZUs, and 

offsetting for the forestry sector. 

Costs and Benefits to Consumers Costs and Benefits to Businesses 

 The Reserve Bank of New Zealand (RBNZ) 

estimated that under the NZ ETS prices of fuel 

and electricity would rise by between 3 and 8 

percent, increasing consumer price index (CPI) 

inflation by 0.3 percent.   

 Inclusion of the industrial processing sector in 

the scheme was not expected to have a 

noticeable impact on consumer prices. 

 Expected impact on total business expenditures 

of NZ$465 million (US$374.65), or 0.3 

percent, of GDP in 2013 and NZ$702 million 

(US$565.60), or 0.4 percent GDP, in 2015 

 Expected impact on GDP of -0.1 to -1.0 

percent of 2020 level, depending on the 

scenario modeled. 

 

Launched in 2008, the New Zealand Emissions Trading Scheme (NZ ETS) covers all six Kyoto 

gases, and like the California scheme, progressively covers more sectors, with an aim of 

including all sectors by 2015.  Forestry was the first sector included in the scheme in January 

2008. The liquid fossil fuels, stationary energy, and industrial processes sectors joined in July 

2010 and the waste and synthetic GHG sectors joined in January 2013.  The agriculture sector 

was originally scheduled to enter the scheme in January 2015. This date has been pushed back 

until the New Zealand Parliament determines that sufficient technologies are available to reduce 
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emissions in the sector and that international competitors are taking sufficient action on their 

agriculture emissions.
96

  Participants in the agriculture sector are still required to report their 

emissions.   

Under the mandatory ETS, compliance entities are required to obtain and surrender New Zealand 

Units (NZUs), or other eligible units including international emission units, to account for their 

direct GHG emissions or the emissions associated with their products.  The NZ ETS provides for 

the transitional free allocation of NZUs to the agriculture sector and certain trade-exposed 

emission intensive industrial sectors.
97

  The original aim of the NZ ETS was to have full 

auctioning by all sectors in 2013; however, the allocation of a limited number of free NZUs was 

extended through amendments in 2012.   

The NZ ETS is currently operating as a non-binding cap within the country’s overarching global 

agreement under the Kyoto Protocol.  Under the Protocol, New Zealand had a legally binding 

target to maintain average annual emissions at 1990 levels (59.6 MMTCO2e
98

) in the period from 

2008 to 2012
99

, which they met with a surplus of units. Subsequently, New Zealand did not sign 

on for a second commitment period under the Kyoto Protocol, instead choosing a non-binding 

pledge for emission reductions under the Convention Framework.
100

  The country has pledged to 

reduce emissions between 10 percent and 20 percent below 1990 levels by 2020 and, in March 

2011, announced a reduction target of 50 percent below 1990 levels by 2050.
101

 

One interesting design element of the NZ ETS is that it covers the upstream entities associated 

with the electricity sector, such as producers and importers of coal and natural gas, as opposed to 

downstream entities such as electricity generators.   It is assumed that the costs of the ETS 

obligations are passed on to the downstream entities.  However, there is a voluntary opt-in 

mechanism which allows downstream entities to take on the mandatory participant’s ETS 

obligation. For example, an electricity generator that uses coal can choose to take on the 

surrender obligation of the mining company that it buys its coal from.    

The New Zealand government opted for a price-based mechanism for reducing emissions, 

primarily because it provides flexibility and can be linked to international GHG reduction efforts.  

The government decided against an emissions tax because it would have required regular 
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alteration to ensure its effectiveness and to keep it in line with international emissions prices.  An 

ETS was chosen as the preferred mechanism for the reasons outlined below.  The following 

points are taken directly from The Framework for a New Zealand Emissions Trading Scheme, 

prepared in 2007:
102

 

• An ETS provides the government with relative certainty about the volume of emissions, and 

hence the environmental objectives, whereas a tax simply imposes a price on each unit of 

emissions and does not limit emissions per se  

• An ETS is easily linked into the international emissions price and global emission reduction 

efforts, which minimizes the risk to the New Zealand taxpayer of overshooting or 

undershooting our Kyoto Protocol and future international commitments  

• An ETS provides New Zealand firms with maximum flexibility through enabling them to 

reduce or offset their emissions (including managing credits and liabilities over time) by 

accessing emission reduction opportunities at the lowest cost  

• An ETS has wide support, being preferred as the primary means of managing New Zealand’s 

emissions in the long term by many submitters on the five discussion documents released in 

December 2006  

• An ETS allows New Zealand to devolve forest credits and liabilities to landowners as part of 

a broader economic instrument  

• An ETS is emerging as the favored measure among developed countries, and early adoption 

by New Zealand would bring significant benefits 

5.1 GHG Impacts 

A comprehensive review of the NZ ETS was completed in June 2011 by a government-appointed 

panel.  The review provides an estimate of the net and gross GHG emissions with and without 

the ETS from 1990–2050.  Gross emissions do not include CO2 sequestration, making net 

emissions an important measure for New Zealand because the country relies heavily on the 

forestry sector to act as a carbon sink, which reduces net emissions.  Figure 4 presents the 

country’s estimate of net and gross emissions, with and without the ETS, from 1990 to 2050.  

The figure shows that the country met its goals under the first Kyoto commitment period (2008 – 

2015), and shows the challenge the country faces in meeting its 2050 reduction targets.  
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Figure 4: New Zealand’s net and gross GHG emissions with and without ETS, 1990–2050
 

103
 

 

Table 11 summarizes additional GHG related information for the NZ ETS. 

Table 11: GHG Costs and Benefits of NZ ETS 

New Zealand Emissions Trading Scheme 

Cost of Reductions The ETS includes fixed price cap of NZ$25 (US$20.14) per NZU.  

Combined with the “one-for-two” surrender obligation, where entities are 

required to surrender only one NZU for every two mtCO2e, this results in 

an effective maximum emissions price of NZ$12.50 (US$10.07) per 

tonne.
104

 

NZUs have dropped from about NZ$20 (US$16) in 2011 to about NZ$2 

(US$1.61) in early 2013, largely because participants can cover their 

emissions with an unlimited number of inexpensive international offsets.
105
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Volume of Reductions An estimate of emissions from 1990 to 2050 was calculated as part of the 

Trading Scheme Review in 2011 and showed that New Zealand was on 

track to meet their 2008 – 2015 target of remaining at 1990 emission 

levels.  However, the projections show emissions at slightly above 1990 

levels in 2020, which is not on track to meet the countries stated goal of 10 

to 20 percent below 1990 levels in this year.  The estimates show large 

swings in net emissions after 2020, largely due to land use change in the 

forestry sector.  However, emissions in 2035 and 2050 were projected to 

be close to 1990 levels.  See Figure 1, above. 

Programmatic Status While it is still early, the NZ ETS has generally been considered 

successful, and has imposed minimal impacts on regulated entities and 

households.  

Emissions Leakage Carbon sequestration in forests is expected to play a large role in 

reducing emissions under the ETS.  However, stakeholders noted that 

forestry reductions are not a long term solution for meeting targets, 

particularly if forests are harvested in the future.  Therefore, stakeholder 

noted that the introduction of abatement measures to reduce gross 

emissions must also be included.
106

 

 

The panel that prepared the Trading Scheme Review 2011 conducted extensive discussions with 

ETS participants as well as industry and community stakeholders and identified several key 

themes surrounding the review and future of the NZ ETS.  Three overarching themes were 

identified from stakeholder input:
107

 

Too early to assess full impact – At the time of the review several sectors had not yet joined the 

scheme, including agriculture, the country’s largest emission source, and therefore stakeholders 

felt that it was too early to effectively assess the full impact of the ETS.   

Impacts of ETS have been low for most – The general impression from stakeholders was that 

at the time of the review, the impact of the ETS was generally low for most submitters.  

Stakeholders cited transitional measures, free allocation of NZUs, and the short period of time 

that some sectors have faced obligations as reasons for the low impact.  However, the impact was 

not uniform, with some businesses reporting costs that were higher than average.  The panel also 

found that low income households were disproportionately affected by costs passed through the 

ETS in energy bills.  

Uncertainty and unpredictability – Stakeholders voiced concern over the uncertainty of 

several aspects of the ETS, including the future of the international GHG framework under the 
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Kyoto Protocol, the uncertainty of whether the transitional measures would end, and the 

unpredictability of international carbon markets and future carbon prices. 

The panel also asked stakeholders their opinion of how the ETS was operating in terms of 

administrative efficiency, compliance costs, penalties, and general organization.  Stakeholders 

reported few concerns in relation to the administration of the ETS and in general reported that it 

was running well and that there were no over burdensome transaction costs. 

5.2 Energy and Economic Impacts 

Table 12 summarizes additional available energy and economic impacts of the NZ ETS. 

Table 12: Energy and Economic Impacts of NZ ETS 

New Zealand Emissions Trading Scheme 

Independence from Fossil 

Fuels, and Economic 

Impact 

As of 2011, the additional generation costs were estimated to be: 

 NZ$13.48 (US$10.86)/MWh for coal  

 NZ$7.98 (US$6.43)/MWh for gas  

 NZ$1.80 (US$1.45)/MWh for geothermal generation (for fields with 

significant fugitive emissions).
108

 

Impacts on Fuel Choice One effect of the ETS has been to make electricity generated from 

renewable energy sources a relatively more profitable option for electricity 

companies than prior to the ETS. Renewable options, such as woody 

biomass, are now relatively less expensive than before the ETS and the 

Ministry of Economic Development projects that there will be a steady 

increase in woody biomass use.
109

 

Opportunity for 

Investments in 

Infrastructure and Clean 

Energy/Energy Efficiency 

Price incentives from the ETS have encouraged the development of new 

renewable generation in the country.  Eleven new renewable power 

stations totaling 1,340 MW of capacity were consented in 2010 and 

2011.  Of those, 59 percent were wind power, 26 percent geothermal, 13 

percent hydro, and 2 percent were tidal.
110
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Impact on Different Sectors 

of the Economy 

Impact on total business expenditures of NZ$465 million (US$374.65), or 

0.3 percent, of GDP in 2013 and NZ$702 million (US$565.60), or 0.4 

percent GDP, in 2015 

Expected impact on GDP of -0.1 to -1.0 percent of 2020 level, depending 

on the scenario modeled.
111

 

 

The New Zealand Institute of Economic Research (NZIER) and Infometrics Ltd. were engaged 

by the Ministry for the Environment to provide economic modeling of the impacts of the NZ 

ETS in 2020 under a range of scenarios.   Scenarios included continuing to exclude the 

agriculture sector, extending or removing transition measures, and extending or removing free 

allocation of NZUs. The report found that the impact on New Zealand‘s GDP could range from -

0.1 percent to -1.0 percent of its 2020 level, relative to a scenario where no carbon price is in 

place and depending on the scenario modeled.
112

    

 

The Emissions Trading Scheme Review 2011 suggested several recommendations for the NZ 

ETS after 2012.  Most of the recommendations have been implemented. With these 

recommendations, the panel estimated that the impact on total business expenditure on energy 

would be NZ$465 million (US$374.65), or 0.3 percent GDP, in 2013 and NZ$702 million 

(US$565.60), or 0.4 percent GDP, in 2015.  The panel also estimated impacts specific to the 

agriculture sector.  The impact on the average dairy farmer’s expenditure on energy and 

obligations would be NZ$4,400 per year in 2013, rising to NZ$11,200 per year in 2019.  The 

impact to the average sheep and beef farmer would be NZ$1,600 per year in 2013, rising to 

NZ$6,700 per year in 2019. The analysis assumed a NZ$25 carbon price.
113

 

5.3 Household Impacts and Co-Benefits 

Table 13 summarizes the available household impact and co-benefit information for the NZ ETS. 
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Table 13: Household Impacts and Co-Benefits of NZ ETS 

New Zealand Emissions Trading Scheme 

Effect on Household 

Consumption and Spending  

The Reserve Bank (RBNZ) estimated the effects of the inclusion of the 

stationary energy sector in the ETS in its June 2010 Monetary Policy 

Statement. The RBNZ estimated that prices of fuel and electricity would 

rise by between 3 and 8 percent, increasing consumer price index 

(CPI) inflation by 0.3 percent.
114

 Inclusion of the industrial processing 

sector in the scheme was not expected to have a noticeable direct impact 

on consumer prices. 

Measures to Mitigate to 

Low-income Populations, 

or Economic Impact 

 NZU price cap of NZ$25 (US$20.14)
115

 

 Only one allowance must be surrendered for every two tonnes of CO2e 

emitted (non-forestry only)
116

 

 Free allocation of NZUs
117

 

 Introduction of “offsetting” for forestry sector
118

 

Significant Co-benefits Nitrous oxide emissions in the agriculture sector represent one third of 

total agricultural emissions. Reduction of these emissions will have an 

additional environmental co‐benefit of improving water quality.
119

 

 

Several transitional measures were included in the NZ ETS to limit price exposure to New 

Zealand industries.  The transitional measures were designed to be temporary; however, most 

have been extended through amendments to the scheme in 2012.
120

  First, compliance entities 

can continue to purchase NZUs at a fixed price of NZ$25, which effectively serves as a price 

ceiling, and free allocations of NZUs are given to businesses with emissions‐intensive, 

trade‐exposed activities.  Second, the scheme has extended the measure that allows non-forestry 

participants to surrender one allowance for every two tonnes of CO2e (the “one-for-two” 

surrender obligation), which effectively halves the price of allowances. Finally, the forestry 

sector has been given the flexibility to convert land for other use while avoiding NZ ETS 

deforestation costs by planting a carbon-equivalent area of forest elsewhere, known as 

“offsetting”.
121

  In addition, entities can continue to use an unlimited number of international 
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emission units, which has been a main driver in reducing the cost of compliance.
122

 The revised 

legislation does not specify an end date for the extended transition measures; however, they are 

expected to be in place at least until the next NZ ETS review which is scheduled for 2015. 
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6 Australia Carbon Pricing Mechanism 

Policy Definition Targeted Sector or Emissions 

Australia’s Carbon Pricing Mechanism (CPM) is the 

centerpiece of the country’s Clean Energy Future plan, which 

includes a set of national policies aimed at reducing GHG 

emissions. The pricing mechanism was designed to begin with 

a fixed carbon price for the first three years, then transition to 

a flexible price cap-and-trade program. 

Covers approximately 60 percent of 

Australia’s emissions including 

emissions from electricity generation, 

stationary energy, landfills, wastewater, 

industrial processes, and fugitive 

emissions. 

GHGs and Costs 

 The Australian Government estimated that Australia’s per capita emissions were around 25 

mtCO2e in 2012, and were projected to increase to 27 mtCO2e in 2030 without the CPM.  With 

the CPM, per capita emissions are projected to be 21 mtCO2e in 2030 with domestic abatement 

only and 13 mtCO2e with domestic and international abatement included.  

 In July 2013, one year after the start of the CPM, emissions from electricity generation were 

down over 12 MMTCO2e, or 6.9 percent. 

 The incoming environment minister Greg Hunt estimates that under the CPM emissions will 

increase from 560 million metric tons to 637 million metric tons between 2010 and 2020. 

 The Australian Government estimated carbon prices for the fixed price period will be: 

2012 to 2013 – AU$23.00 (US$21.09) per mtCO2e  

2013 to 2014 – AU$24.15 (US$22.15) per mtCO2e 

 Beginning in July 2014, the flexible-price period will begin and prices will be set by the market. 

Implementation Issues and Lessons Learned 

 The future of the CPM faces a challenge under Australia’s new Prime Minister, Tony Abbott, 

who was elected in September 2013.  Abbott ran on a campaign against the CPM and his Liberal-

National Coalition has stated that its first order of business will be the repeal of the program. 

 The Institute for Energy Research found that it is unlikely that the CPM will achieve least cost 

abatement.  The report also states that political and popular support for the policy has been weak. 

Costs and Benefits to Consumers Costs and Benefits to Businesses 

 The Australian Government estimates that 

during the first year of the CPM household 

consumption has grown 1.7 percent and 

that the move to a flexible-price scheme 

will reduce the growth in overall consumer 

prices by around 0.5 percent in 2014-2015. 

 The Institute for Energy Research 

estimates that in the first year of the CPM, 

household electricity prices have risen 15 

percent. 

 Approximately 50 percent of revenue 

generated from the CPM will be used to 

compensate households. 

 The incoming environment minister Greg 

Hunt says the CPM has lead to 

manufacturing job losses in the aluminum, 

steel, paper, cement, auto-manufacturing 

and chemicals sectors and that policy is 

eroding business competitiveness.  

 Measures to reduce risk to business under 

the CPM include fixed priced carbon units 

for first three years, price ceiling for first 

three years of flexible-price scheme, and 

free allocation of carbon units to certain 

emissions-intensive and trade-exposed 

activities. 

 

Under Australia’s Carbon Pricing Mechanism (CPM), which took effect in July 2012, liable 

entities must surrender one carbon unit for every metric ton of CO2e they emit in each subject 

year.  The CPM covers approximately 60 percent of Australia’s emissions and includes 

emissions from electricity generation, stationary energy, landfills, wastewater, industrial 
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processes, and fugitive emissions, but does not cover agricultural or transportation emissions.
123

  

Entities in regulated sectors are subject to the CPM if they operate subject facilities with direct 

(scope 1) emissions that exceed 25,000 mtCO2e per year.
124

  Households, on-road business use 

of light-duty vehicles, and the agriculture, forestry and fishery industries do not pay a carbon 

price for transport fuel under the CPM; however, these sectors will continue to pay a transport 

fuel excise tax. Emissions from certain business transport fuels, such as rail and shipping, are 

also subject to an effective carbon price through changes to the tax structure that result in a price 

equivalent to a carbon price on these emissions.
125

   

The CPM was structured to begin effectively as a carbon tax (fixed price) and transition later to a 

cap and trade system (flexible price). Initial designs called for a gradually increasing fixed price 

for carbon for each of the first three years of implementation (July 2012 to July 2015), then a 

transition to a flexible-price scheme in July 2015, when the price of carbon units would be set by 

the market.  However, the Australian Government announced in July 2013 that it has planned to 

move up the start date of the flexible-price scheme to July 2014, one year earlier than expected. 

The limit on emissions, known as the “pollution cap”, in the first year of the flexible-price period 

will be set once the relevant legislation is amended to make 2014-2015 the first flexible-price 

year.  If no regulations are in effect that declare the carbon pollution cap then a default pollution 

cap will become effective. The default cap is set at 25 MMTCO2e below the total covered 

emissions in 2012-2013, and the default cap for all years after 2014-2015 will be 12 MMTCO2e 

below the previous year’s cap.
126

 

Allowances are purchased from the Australian National Registry of Emissions Units (ANREU), 

and are also distributed for free through industry assistance programs.
127

  The industry assistance 

programs include the Jobs and Competitiveness Program (JCP), which helps to limit risk for 

emissions-intensive and trade-exposed activities, and the Coal-Fired Generation Assistance 

program, which assists emissions-intensive coal-fired generators to adjust to the CPM.  Through 

the JCP, the most emissions-intensive trade-exposed activities receive free carbon units to cover 

94.5 percent of average carbon costs in the first year of the carbon price.  Less emissions-

intensive trade-exposed activities receive free carbon units to cover 66 percent of average carbon 

costs in the first year. Assistance reduces by 1.3 percent each year to encourage industry to cut 

pollution.
128

  The Coal-Fired Generation Assistance program provides free carbon units to 

eligible generators that pass an annual power system reliability test and submit a Clean Energy 
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Investment Plan during each year that assistance is available.
129

  In addition, the CPM allows for 

the use of domestic, land-based offsets covering up to 100 percent of the compliance obligation 

beginning in the flexible price period.
130

 After the start of the flexible-price period, allowances 

will be auctioned by the Clean Energy Regulator, the Government agency responsible for 

administering the CPM.   Free allocation for some entities will continue under the JCP.  

The Australian CPM was designed to link to the European Union Emission Trading System (EU 

ETS) and beginning in 2014, the CPM will permit eligible international carbon units. An interim 

one-way link, where Australian entities can surrender EU ETS units for compliance, is scheduled 

to be completed by July 2015, and a full two-way link will be completed by July 2018. This 

timeframe accommodates the early start to international emissions trading because the link will 

be in place by July 2015, seven months before the 2014-2015 compliance date of February 1, 

2016.
131

 International emission units will be limited to 50 percent of an entities liability and the 

use of other Kyoto offsets, such as emissions reduction projects under the Clean Development 

Mechanism (CDM) and the Joint Implementation (JI) mechanism, will be phased in and limited 

to 6.25 percent of an entity’s liability in 2014 - 2015, increasing to 12.5 percent in July 2015.
132

  

The future of the CPM faces a challenge under Australia’s new Prime Minister, Tony Abbott, 

who was elected in September 2013.  Abbott ran on a campaign against the carbon tax and his 

Liberal-National Coalition has stated that its first order of business will be the repeal of the 

CPM. The Government has stated that they will introduce legislation to repeal the CPM on the 

first sitting day of Parliament.
133

 The Honourable Greg Hunt, Shadow Minister for Climate 

Action, Environment and Heritage, has stated that the CPM could then be repealed by July 2014.  

However, the Liberal-National Coalition does not currently have control of the Senate and 

therefore will need the Labor party to support the repeal.  If the Labor party does not support the 

repeal, then the ability to pass the legislation will depend on the final makeup of the Senate 

which will be decided in October or November of 2013.
134

  In place of the CPM, the 

Government will put forward its Direct Action Plan.
 
The Direct Action Plan is an incentive based 

policy designed to support emissions reduction activities primarily through a government fund 
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(Emissions Reduction Fund) which will use a reverse auction to purchase the lowest cost per ton 

emission abatement.
135

 

6.1 GHG Impacts 

If the CPM continues to operate as planned, it will transition to a flexible-price, cap-and-trade 

style emissions trading scheme in July 2014, one year earlier than expected.  During the first year 

of the program, July 2012 through July 2013, Australia’s GHG emissions have decreased, while 

economic indicators, such as GDP and industrial output, have increased. Since the start of the 

CPM, emissions from electricity generation, which represent about half of the emissions covered 

by the CPM, have declined by 7 percent. Table 14 summarizes available GHG related 

information for the Australian CPM to date. 

The Honourable Greg Hunt, Shadow Minister for Climate Action, Environment and Heritage, in 

a speech to the Grattan Institute Public Seminar in July 2013 stated that the CPM has lead to 

manufacturing job losses in the aluminum, steel, paper, cement, auto-manufacturing and 

chemicals sectors.  The number of job losses was not provided, and the speech stated that the 

CPM was not responsible for all of the job losses; however, it cited industry confirmation that 

the tax has eroding business competitiveness in Australia.  The speech also stated that, based on 

Treasury calculations, emissions will increase from 560 million metric tons to 637 million metric 

tons between 2010 and 2020.
136

 

Table 14: GHG Costs and Benefits of the Australia CPM 

Australia CPM 
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Cost of Reductions The Australian Government estimated carbon prices for the fixed price 

period will be: 

 2012 to 2013 – AU$23.00 (US$21.09) per mtCO2e 

 2013 to 2014 – AU$24.15 (US$22.15) per mtCO2e 

 

Beginning in July 2014, the flexible-price period will begin and prices will 

be set by the market, which may bring the price in line with the EU ETS 

price, which is currently expected to be around AU$6 (US$5.49) per 

mtCO2e.
137

 

A study conducted by the Institute for Energy Research in September 2013 

which estimated the economic impacts of the CPM found the following:
138

 

 The study found that between 2013 and 2020 there is an average GDP 

loss of AU$48 (US$44.94) for each metric ton of abatement (more 

than half of which is sourced from overseas), with costs as high as 

AU$142 (US$132.94) per metric ton in 2013.  

 As part of the household compensation package included with the 

CPM the Australian Government lowered average income tax rates for 

some (about 560,000) but actually increased marginal tax rates for 

many more, resulting in an effective tax increase for 2.2 million 

taxpayers. 

 The main economic effect of the CPM so far has been to increase 

energy prices (particularly electricity costs) for households and 

businesses. 

Volume of Reductions  Total annual emissions as of September 2012 were estimated to be 

551.9 MMTCO2e, a decrease of 0.2 percent from September 2011 

emissions of 553.2 MMTCO2e.
139

 

 The Australian Government estimated that Australia’s per capita 

emissions were around 25 mtCO2e in 2012, and were projected to 

increase to 27 mtCO2e in 2030 without the CPM.  With the CPM, per 

capita emissions are projected to be 21 mtCO2e in 2030 with domestic 

abatement only, and 13 mtCO2e with domestic and international 

abatement included.
140

  

 In July 2013, one year after the start of the CPM, emissions from 

electricity generation were down over 12 MMTCO2e, or 6.9 percent.
141
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Programmatic Status The CPM only began in July 2012, and the start of the flexible-price period 

will not begin until July 2014.  However, the first year of the CPM has 

been a success according to a report by the Government of Australia.  In a 

report prepared in July 2013, the Government reports that emissions from 

the electricity sector had decreased by 7 percent, renewable energy 

generation had increased by 25 percent, generation from coal had 

decreased 12.5 percent, and over 160,000 new jobs had been created.  The 

report also stated that from the period July 2011- May 2012 to July 2012- 

May 2013, GDP had grown 2.5 percent, industrial production had grown 

5.1 percent, retail trade had grown 3.1 percent, and household consumption 

had grown 1.7 percent. The report did not specify how much, if any, of this 

growth is attributable to the CPM.
142

 

The Institute for Energy Research study conducted in September 2013 

found that it is unlikely that the CPM will achieve least cost abatement.  

The report also states that political and popular support for the policy has 

been weak and that there is a great deal of uncertainty surrounding the 

future status of the tax, especially in light of the recent national election.
143

 

Emissions Leakage The Institute for Energy Research study found that Australian businesses 

have seen energy cost increases as a result of the CPM and that many of 

these businesses have not been unable to pass on these costs increases.  

The report suggests that the most likely reason for the lack of pass-through 

of cost increases is that the businesses are either producing goods for 

export or are competing directly against goods imported from overseas and 

therefore face a fixed world price for their output. In these cases the CPM 

is likely to lead to carbon leakage rather than a reduction in global 

emissions.
144

 

 

6.2 Energy and Economic Impacts 

The CPM has had an impact on fuel choice in Australia.  Since the start of the CPM, the 

Australian Government has estimated that electricity generation from renewables has increased 

25 percent and generation from coal has decreased 13 percent.  The Australian Government 

estimates that impacts on Australia’s economy have been minimal since the start of the program.  

The Government estimates that over 160,000 new jobs have been created since the start of the 

CPM and that GDP has grown 2.5 percent, though no causation has been established.
145

  The 

CPM includes several measures to limit the economic impacts and reduce risk to business.   

A study by the Institute for Energy Research released in September 2013 assessed the economic 

impacts of the CPM and found that it is unlikely that the program will achieve least cost 
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abatement.  The report also states that political and popular support for the policy has been weak 

and that there is a great deal of uncertainty surrounding the future status of the tax, especially in 

light of the recent national election.
146

 

Table 15 summarizes available energy and economic impacts of the Australian CPM. 

Table 15: Energy and Economic Impacts of the Australia CPM 

Australia CPM 

Independence from Fossil 

Fuels, and Economic 

Impact 

The CPM, along with the country’s Renewable Energy Target (20 percent 

renewable by 2020), have coincided with an increase in generation from 

clean energy sources.  One year after implementation renewable energy 

generation has increased by 25 percent and natural gas generation has 

increased by 4.4 percent.  Generation from coal has decreased by 13 

percent.  By 2020, renewable energy generation is expected to increase by 

60 to 80 percent.
147

  

Impacts on Fuel Choice The CPM has helped to increase electricity generation from renewable 

sources and natural gas and decrease generation from coal.  See above. 

Opportunity for 

Investments in 

Infrastructure and Clean 

Energy/Energy Efficiency 

In addition to the increase in renewable energy and natural gas generation 

noted above, CPM revenue is funding the Government’s Clean 

Technology Program which provides over AU$1(US$0.91) billion to help 

businesses invest in new energy efficiency and pollution reduction 

equipment.
148

   

The Low Income Energy Efficiency Program is providing up to AU$63 

(US$57.28) million for energy efficiency measures for around 33,000 low 

income households.
149
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Impact on Different Sectors 

of the Economy 
Jobs: 

 Since the start of the CPM, over 160,000 new jobs were created across 

the economy, including clean energy jobs. The source did not specify 

how many of the jobs created were directly attributable to the CPM
 150

 

 The Honorable Greg Hunt, MP, Shadow Minister for Climate Action, 

Environment and Heritage, stated in a speech in July 2013 that since 

the CPM was introduced Australia has seen manufacturing job losses 

in the aluminum, steel, paper, cement, auto-manufacturing and 

chemicals sectors.
151

 

Electricity: 

 Electricity spot prices increased sharply after the start of the CPM in 

July 2012, then decreased through the start of October 2012. The 

average spot price in June 2012, just before the start of the CPM, was 

around AU$37 (US$33.64)/MWh. The average spot price in the three 

months after the CPM was just over AU$58 (US$52.73)/MWh.
152

 The 

average spot price for the first two months of the 2013 – 2014 financial 

year was around AU$56 (US$51.16)/MWh.
153

  

 

Measures to reduce risk to business under the CPM include: 

• Fixed priced carbon units for first three years (2013 – 2015):This 

measure stabilizes the financial impact to entities and avoids price 

spikes during the implementation of the CPM. 

• Price ceiling for first three years of flexible-price scheme (2016 – 

2018): Similar to the fixed price measure, the price ceiling prevents 

price spikes during the transition to a flexible-price trading scheme. 

• Free allocation of carbon units to certain emissions-intensive and 

trade-exposed activities: This measure helps emission intensive 

entities transition to a carbon price and reduces incentives for these 

entities to relocate to countries with climate policies different than 

those in Australia. 

 

6.3 Household Impacts and Co-Benefits 

The Australian Government expects positive impacts on households from the early move to a 

flexible-price emission trading scheme.  The Government has estimated that annual household 

costs will be around AU$380 (US$347.17) lower, on average, in the 2014 – 2015 financial 
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year.
154

  The CPM also includes a range of programs to help households adjust to the financial 

impacts of a carbon price and includes compensation measures focused on low-to-middle income 

households. Table 16 summarizes the available household impact and co-benefit information for 

the Australian CPM. 

Table 16: Household Impacts and Co-Benefits of the Australia CPM 

Australia CPM 

Effect on Household 

Consumption and Spending  

The Australian Government estimates that an early move to a flexible-

price emissions trading scheme will lower household cost of living.
155

 

• Reduce the growth in overall consumer prices by around 0.5 percent in 

2014-2015 

• On average, household costs are estimated to be around AU$7.30 

(US$6.68) per week lower, or AU$380 (US$347.93) lower per year in 

2014-15 as a result of moving to an early flexible-price scheme.  

During the first year of the CPM, household consumption has grown 1.7 

percent.
156

 

 

The Institute for Energy Research, in a report released in September 2013, 

estimates that:
157

 

 In the first year of the CPM, household electricity prices have risen 15 

percent, including the biggest quarterly increase on record. 

 Currently 19 percent of a typical household electricity bill in 

Queensland and 16 percent in New South Wales is due to the CPM and 

other “green” programs such as the renewable energy mandate. 

Measures to Mitigate to 

Low-income Populations, 

or Economic Impact 

The CPM includes compensation measures focused on low-to-middle 

income households. Approximately 50 percent of revenue generated from 

the CPM will be used to compensate households, including:
158

 

• Increase in the tax-free threshold rising from AU$18,200 (US$16,689) 

in 2012-13 rising to AU$19,400 (US$17,789) in 2015-16 

• Increases in family benefit payments, pensions and allowances to assist 

households to meet cost increases  

• Households are exempt from the carbon price on transport fuel use, 

however, households continue to pay a transport fuel excise tax. 

The Low Income Energy Efficiency Program is providing up to AU$63 

(US$57.28) million for energy efficiency measures for around 33,000 low 

income households.
159
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Significant Co-benefits Certain projects under the Carbon Farming Initiative (CFI), a program 

related to the CPM which allows farmers and land managers to earn carbon 

credits by storing carbon or reducing emissions on their land, includes 

provisions to promote projects that produce co-benefits to biodiversity or 

Indigenous communities.
160
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7 British Columbia Carbon Tax 

Policy Definition Targeted Sector or Emissions 

A carbon tax imposed on fuels based on their carbon intensity. All 

taxes collected are recycled in a revenue neutral manner through 

reduction in income taxes.  

Energy 

GHGs and Costs 

 Set in 2008 to CAD$10 per mtCO2e, escalating CAD$5 per year to CAD$30 in 2012. 

 From 2008 to 2011, BC’s per capita GHG emissions associated with carbon-taxed fuels declined by 

10 percent. 

 In absence of all other GHG reduction strategies, the carbon tax alone is estimated to cause a 

reduction in BC’s emissions in 2020 by up to 3 MMTCO2e annually. 

Implementation Issues and Lessons Learned 

 The BC carbon tax is still too low in terms of price to drive a shift to new low-carbon practices and 

technologies. 

 Carbon tax revenues can be used in a variety of ways; BC has used tax revenue to offset personal and 

corporate income taxes. WA could offset other taxes. 

 Corporate tax cuts are now absorbing a substantial share of carbon tax revenues  

 As the price per mtCO2e rises, the carbon tax will become increasingly regressive to low-income 

households for whom energy costs are a larger portion of overall income.  

Costs and Benefits to Consumers Costs and Benefits to Businesses 

 Increase in gasoline and other energy costs 

proportional to their energy content. 

 Reduction in personal income tax rates, which 

can compensate for increased energy prices 

associated with the carbon tax. 

 Between 2008 and 2011, the BC GDP has 

slightly outperformed the rest of the Canadian 

economy.
161

  

 Increase in gasoline and other energy costs 

proportional to their energy content. 

 Industries with high emissions intensities, such 

as cement production, petroleum refining, oil 

and gas extraction and some other 

manufacturing subsectors have been impacted. 

 Reduction in corporate tax rates. 

 Increasing the carbon tax beyond the current 

CAD$30/mtCO2e would have a stronger 

negative impact on economic growth. 

 

On July 1, 2008, British Columbia (BC) implemented the BC Carbon Tax Act, the first carbon 

tax policy in North America. The BC carbon tax imposes a price on the use of carbon-based 

fuels, including gasoline, diesel, jet fuel, natural gas, propane, and coal. BC’s carbon tax was 

designed to be “revenue neutral,” as all revenue generated by the tax is used to reduce other taxes 

– mainly through cuts to income taxes (personal and corporate), as well as targeted tax relief for 

vulnerable households and communities, resulting in no overall increase in taxation. Although 

Washington does not have an income tax, there are other taxes that could be reduced if 

significant carbon tax revenue were generated. The tax covers three quarters (77 percent) of the 

province’s GHG emissions from residential, commercial, and industrial sources. The measure is 
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a central component of BC’s climate change strategy that aims to reduce GHG emissions by 33 

percent below 2007 levels by 2020.
162

  

A 2013 review of the program by Sustainable Prosperity concluded that “BC’s carbon tax shift 

has been a highly effective policy to date. It has contributed to a significant reduction in fossil 

fuel use per capita, with no evidence of overall adverse economic impacts, and has enabled BC 

to have Canada’s lowest income tax rates.” However, the authors go on to note that “further 

economic analysis is needed to reach more firm conclusions about these effects and causality,” 

and that it is “too early to draw solid conclusions on the tax shift’s economic effects.”
163

 

When introduced in 2008, the BC carbon tax was set at CAD$10 (US$9.68) per mtCO2e. It was 

designed to rise by CAD$5 (US$4.84) per year thereafter until it reached CAD$30 (US$29.04) 

per mtCO2e in 2012. Since different fuels generate different amounts of GHGs when burned, the 

CAD$30 (US$29.04) per mtCO2e is translated into tax rates for specific fuel types. For example, 

the current rate for a liter of gasoline is CAD$0.0667 (US$0.227/gallon) and the current rate for 

a liter of diesel is CAD$0.0767 (US$0.265/gallon).
164

  

According to the BC Ministry of Finance, the revenue-neutral carbon tax is based on the 

following principles
165

: 

 All carbon tax revenue is recycled through tax reductions. The government has a legal 

requirement to present an annual plan to the legislature demonstrating how all the carbon tax 

revenue will be returned to taxpayers through tax reductions. The money will not be used to 

fund government programs. 

 Allow time to adjust. The tax rate started low and increased gradually to allow individuals 

and businesses time to adjust.  

 Protect low-income individuals and families. Low-income individuals and families are 

protected through a refundable Low Income Climate Action Tax Credit designed to offset the 

carbon tax. 

 The tax has the broadest possible base. Virtually all emissions from fuel combustion in BC 

captured by Environment Canada’s National Inventory Report are taxed, with no exceptions 

except those required for integration with other climate action policies in the future and for 

efficient administration. 

 The tax will be integrated with other measures. The carbon tax will not, on its own, meet 

BC’s emission-reduction targets, but it is a key element in the strategy. The carbon tax and 
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complementary measures such as “cap and trade” system will be integrated as other measures 

are designed and implemented. 

The tax puts a price on carbon to encourage individuals, businesses, industry, and others to use 

less fossil fuel and reduce their GHG emissions. In addition, it sends a consistent price signal, 

ensuring that those who produce emissions pay for them, and makes clean energy alternatives 

more competitive.
166

 According to Sustainable Prosperity, the majority of energy and carbon 

intensive industries in Canada are overwhelmingly in favor of a price on carbon, but there is no 

consensus on the pricing mechanism.
167

 

Most economists also consider that a carbon tax has several advantages over the alternative 

pricing instrument, a cap and trade system. These include easier comprehensive coverage of 

emission sources, administrative simplicity and frugality (it uses existing public and private tax 

administrative infrastructures), speed of establishment, low transaction costs, price certainty 

(critical for investment decisions), and transparency for consumers (critical for influencing 

behavior).
168

 Nonetheless, a Congressional Budget Office analysis found that a carbon tax would 

have a negative effect on the economy prior to accounting for the use of carbon tax revenue. The 

report also concluded that “some uses of those revenues could substantially offset the total 

economic costs resulting from the tax itself, whereas other uses would not.”
169

 

British Columbia is Washington’s neighbor to the north, and the carbon tax has five years of 

implementation history available for review. Additionally, because the transportation sector is 

such a large portion of Washington’s GHG emissions, the application of the carbon tax to 

transportation fuels in British Columbia may provide insight into consumer response. The 

revenue neutral nature of British Columbia’s carbon tax may also highlight ways to mitigate 

potential economic impacts. 

7.1 GHG Impacts 

A review of the BC Carbon Tax Act was completed in July 2013 by researchers at the University 

of Ottawa.  The researchers found that GHG emissions declined by a combined 10 percent from 

2008 to 2011 when compared with GHG emissions in 2007, the year before the tax was 

implemented. GHG emissions in the rest of Canada over the same period saw a reduction of only 

1.1 percent. The researchers noted that the experience in BC is consistent with the results 
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witnessed in seven European countries that enacted carbon tax shifts in the 1990s.
170

  Table 17 

summarizes additional GHG related information for the BC Carbon Tax Act. 

Table 17: GHG Costs and Benefits of the BC Carbon Tax Act 

BC Carbon Tax Act 

Cost of Reductions The BC Carbon Tax Act was implemented in 2008 with a tax initially set 

at CAD$10 (US$9.68) per mtCO2e. The BC Carbon Tax included a rise 

of CAD$5 (US$4.84) per year until it reached CAD$30 (US$29.04) per 

mtCO2e in 2012. The current carbon tax rates are
171

: 

 Gasoline – CAD$0.0667/liter (US$0.227/gallon)
 
 

 Diesel – CAD$0.00767/liter (US$0.265/gallon) 

 Coal – high heat value - $CAD62.31/tonne (US$60.34/metric ton) 

 Coal – low heat value - $CAD53.31/tonne (US$51.63/metric ton) 

 Natural Gas – CAD$0.057/m
3
 (US$0.0016/ft

3
) 

2010/11 Carbon Tax Revenue was CAD$741 (US$717) million.
172

 

A recent review of the policy determined the tax will remain at CAD$30 

(US$29.04) per mtCO2e for the foreseeable future.
 173

 

Volume of Reductions From 2008 to 2011, BC’s per capita GHG emissions associated with 

carbon-taxed fuels declined by 10 percent.  During this period, BC’s 

reductions outpaced those in the rest of Canada by 8.9 percent.
 174

 

Quantitative volumes were not noted. 

In absence of all other GHG reduction strategies, the carbon tax alone is 

estimated to cause reduction in BC’s emissions in 2020 by up to 3 

MMTCO2e annually.
 175

 

Programmatic Status Since the implementation of the carbon tax in 2008, BC has seen a drop in 

fuel consumption and GHG emissions, though some of this may be 

attributable to the global economic downturn. Additionally, BC households 

and businesses now pay the lowest income taxes in Canada.
 176

 

After a review of the tax in 2012, BC confirmed it would keep its revenue-

neutral carbon tax.
177

 

                                                 
170

 Elgie and McClay. BC’s Carbon Tax Shift After Five Years: Results, An Environmental (and Economic) Success 

Story. (July 2013). Accessed August 2013 at: http://www.sustainableprosperity.ca/article3685 
171

 British Columbia Ministry of Finance: How the Carbon Tax Works. Accessed August 2013 at: 

http://www.fin.gov.bc.ca/tbs/tp/climate/A4.htm 
172

 British Columbia Ministry of Finance. June Budget Update – 2013/14 to 2014/15, Carbon Tax Review. 2013. Accessed 

August 2013 at: http://www.fin.gov.bc.ca/tbs/tp/climate/Carbon_Tax_Review_Topic_Box.pdf 
173

 Ibid. 
174

 Elgie and McClay. BC’s Carbon Tax Shift After Five Years: Results, An Environmental (and Economic) Success 

Story. (July 2013). Accessed August 2013 at: http://www.sustainableprosperity.ca/article3685 
175

 British Columbia Ministry of Finance: How the Carbon Tax Works. Accessed August 2013 at: 

http://www.fin.gov.bc.ca/tbs/tp/climate/A4.htm 
176

 Elgie and McClay. BC’s Carbon Tax Shift After Five Years: Results, An Environmental (and Economic) Success 

Story. (July 2013). Accessed August 2013 at: http://www.sustainableprosperity.ca/article3685 
177

 British Columbia Ministry of Finance: Carbon Tax Review, and Carbon Tax Overview. Accessed August 2013 at: 

http://www.fin.gov.bc.ca/tbs/tp/climate/carbon_tax.htm 

http://www.sustainableprosperity.ca/article3685
http://www.fin.gov.bc.ca/tbs/tp/climate/A4.htm
http://www.fin.gov.bc.ca/tbs/tp/climate/Carbon_Tax_Review_Topic_Box.pdf
http://www.sustainableprosperity.ca/article3685
http://www.fin.gov.bc.ca/tbs/tp/climate/A4.htm
http://www.sustainableprosperity.ca/article3685
http://www.fin.gov.bc.ca/tbs/tp/climate/carbon_tax.htm


APPENDIX A: Literature review of existing policies 

P a g e  | 55 

Emissions Leakage No GHG leakage was noted in the literature, though there have been 

reports of BC residents purchasing lower cost gasoline in Washington.
178

  

 

7.2 Energy and Economic Impacts 

Economic analysis conducted for the carbon tax review indicates that BC’s carbon tax has had, 

and will continue to have, a small negative impact on GDP in the province. The economic impact 

varies by industry and some industries are more impacted than others. Following the review, the 

BC government decided to maintain the current tax rate of CAD$30 (US$29.04) per mtCO2e, 

and the carbon tax base will not be expanded or broadened to include industrial processes or 

other non-combustion emissions.
179

 Increasing the carbon tax rates or expanding the base to 

include industrial process emissions would increase costs for BC business and decrease 

competitiveness.
180

  

A report released in July 2013 found that per capita consumption of petroleum fuels subject to 

the BC carbon tax decreased by 17.4 percent from the 2007 base year to 2012. Conversely, per 

capita consumption of petroleum fuels subject to the BC carbon tax increased by 1.5 percent in 

the rest of Canada over the same time period. Based on the pre-tax trend from 2000-2008 – when 

BC per capita fuel consumption decreased 0.1 percent per year less than the rest of Canada – the 

author concludes that “while BC was doing about as well as the rest of Canada in reduction 

gfurel use before 2008, it has done much better since the carbon tax came in – suggesting that the 

tax was an important contributor to BC’s success in reducing fuel use in the past four years.”
 181

 

This analysis is presented in Figure 5. 
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Figure 5: Sales of Petroleum Fuels Subject to BC Carbon Tax, 2000-2012. (Graphic 

Excerpted from Elgie and McClay 2013)
 182

 

 

Table 18 summarizes additional available energy and economic impacts of the BC Carbon Tax 

Act. 

Table 18: Energy and Economic Impacts of the BC Carbon Tax Act 

BC Carbon Tax Act 

Independence from Fossil 

Fuels, and Economic 

Impact 

Reduction of fossil fuel use by 17.4 percent per capita from 2008 to 

2012
183

 increases energy independence. 

 2010/11 Carbon Tax Revenue CAD$741 (US$717) million 

 2010/11 Personal Tax Reductions CAD$391 (US$378) million 

 2010/11 Business Tax Reductions CAD$474 (459) million
184

 

For the 2012/13 fiscal year, the tax reductions are expected to return 

CAD$260 (US$252) million more to taxpayers than the amount of carbon 

tax paid.
185

  

Impacts on Fuel Choice Between 2008 and 2012, fossil fuel use in BC has dropped 17.4 percent per 

capita when compared to the fuel use in 2007. Over the same time period, 

fossil fuel use in the rest of Canada increased by 1.5 percent.
186

 This is 

represented in Figure 5. 
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Opportunity for 

Investments in 

Infrastructure and Clean 

Energy/Energy Efficiency 

Analysts determined the carbon tax is still too low in terms of price to 

drive a shift to new low-carbon practices and technologies. Public 

investment to accelerate low-carbon practices and support demonstration 

and pilot projects in alternative emerging technologies is also needed.
 187

 

Impact on Different Sectors 

of the Economy 

Between 2008 and 2011, the BC GDP has slightly outperformed the rest 

of the Canadian economy.
188

 However, industries with high emissions 

intensities, such as cement production, petroleum refining, oil and gas 

extraction and some other manufacturing subsectors have been 

impacted. Increasing the carbon tax beyond the current CAD$30/mtCO2e 

would have a stronger negative impact on economic growth.
189

 

 

7.3 Household Impacts and Co-Benefits 

The BC carbon tax affects home heating and vehicle fuelling for BC families. In July 2012, The 

BC Ministry of Environment estimated that the cost of the carbon tax to fill the gas tank would 

cost an additional CAD$2.80 (US$2.71) for a compact car, CAD$3.80 (US$3.68) for a mid-sized 

sedan, and CAD$5.10 (US$4.94) for an SUV. Similar household costs occur for families that use 

a natural gas or oil furnace to heat their home. Tax reductions included in the revenue neutral 

policy offset these increased costs on households. The Government also provides programs for 

families to reduce their emissions and save costs including home retrofit programs and clean 

energy vehicle incentive programs.
190

 

The Low Income Climate Action Tax credit helps offset the impact of the carbon taxes paid by 

low-income individuals.
191

 Another measure to mitigate the carbon tax for families includes the 

Northern and Rural Homeowner Benefit that helps homeowners outside of metropolitan areas 

reduce the amount of taxes they pay on their homes.
192

  

Modeling of the program found that as the price per mtCO2e rises, the carbon tax will become 

increasingly regressive to low-income households. The low-income credit would shrink from 

one-third of revenues in 2008/09 to 19 percent in 2010/11 and 12 percent in 2012/13. A similar 

drop is expected to happen to the personal income tax cut. Corporate tax cuts are now absorbing 
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a substantial share of carbon tax revenues.
193

 Table 19 summarizes the projected impact on 

households by income group and year.
 194

 

Table 19. Estimated BC Carbon Tax and Revenue Recycling by Income Group, 2008/09 to 

2010/11 (Graphic Excerpted from Lee 2008) 
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Table 20 summarizes the available household impact and co-benefit information for the BC 

Carbon Tax Act. Table 19 summarizes the estimated BC carbon tax and revenue recycling by 

income group. 

Table 20: Household Impacts and Co-Benefits of the BC Carbon Tax Act 

BC Carbon Tax Act 

Effect on Household 

Consumption and Spending  

The BC government “recycles” all revenues from the carbon tax back 

to households and businesses in the form of tax cuts and low-income 

tax credits. In 2008/09, the carbon tax was estimated to be moderately 

progressive, where households saw a net gain from the policy. By 2010/11, 

the regime is moderately regressive, where only the highest quintile saw a 

net gain. Table 19 presents the estimated carbon tax costs and tax 

reductions for households of varying income levels.
195

 

 

BC carbon tax policy analysis suggests income tax reductions and credits 

should be indexed to any future increases in the carbon tax rate.
 196

 

Measures to Mitigate to 

Low-income Populations, 

or Economic Impact 

The following personal income tax measures are funded by the BC Carbon 

Tax Act
197

: 

 BC Low Income Climate Action Tax Credit: CAD$184 (US178) 

million in reductions in 2011/12; CAD$195 (US$189) million in 

2012/13
 
 

 Reduction of 5 percent in the first two personal income tax rates: 

CAD$220 (US$213) million in 2011/12; CAD$235 (US$227) million in 

2012/13 

 Northern and Rural Homeowner Benefit of $200: CAD$66 (US$64) 

million in 2011/12; CAD$67 (US$65) million in 2012/13 

Significant Co-benefits As a result of the carbon tax shift, BC is tied with Alberta and New 

Brunswick for the lowest corporate tax rate in Canada, increasing 

competitiveness. It also has the lowest personal income tax rate in Canada, 

for those earning up to CD$119,000 (US$115,020)
 198
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8 Low Carbon Fuel Standard Detailed Overview 

Policy Definition Targeted Sector or Emissions 
And LCFS mandates a reduction in the carbon intensity of the 

transportation fuel mix, on average, over time, considering the entire 

lifecycle of the fuel. The potential action for consideration in this case 

is the implementation of a Low Carbon Fuel Standard constituting a 

10 percent reduction in the carbon intensity of the fuel mix over a 10 

year time period in the State of Washington. 

Transportation 

GHGs and Costs 

 California: Total costs, including production, storage, transport and dispensing for various alternative 

fuels range from $1.4/GGE (cellulosic ethanol) to $7.2/GGE (hydrogen).
199

 California ARB estimates 

GHG reductions in 2020 of 15,800,000 from direct combustion of transportation fuels (in 2020) and 

22,900,000 from the full fuel lifecycle (in 2020).
200 

 Oregon: While costs were not estimated for the Oregon LCFS program, the volume of reductions from 

the program is expected to range from 2,189,000 to 2,285,000 (in 2022).
201 

Implementation Issues and Lessons Learned 

 There may be legal challenges to implementing an LCFS at state as opposed to federal level, as 

evidenced by the current litigation surrounding California’s LCFS. 

 Sector exemptions should be carefully considered, such as those included in the California LCFS 

program. The California LCFS does not cover military activity, the racing industry, the aviation 

industry, marine fuels, or locomotive fuels.
202

 Of important consideration to Washington will be the 

marine fuel exemption, which will affect the Washington State Ferries.  
Costs and Benefits to Consumers Costs and Benefits to Businesses 

 Fuel prices may fluctuate, based on fuel prices, 

development of refining capacity for in-state biofuel 

production or purchase out-of-state alternative fuels, 

among other factors 

 EVs and AFVs are more expensive upfront than 

traditionally fueled base vehicles. These costs can 

be largely made up through Federal and state tax 

 Shifts away from petroleum-based fuels 

(gasoline and diesel) will have negative 

impacts on businesses involved in oil 

production, refining and transportation 

 Significant increases in biofuel production 

will positively impact the farming and 

agricultural sectors of the economy, with 
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credits and over the term of ownership through 

lower fuel prices.
203 

additional demand for fuel feedstock  

 Shifts toward natural gas or electricity 

produced in-state will have positive impacts 

on businesses involved in those industries 

 

A low carbon fuel standard (LCFS) requires a reduction in the carbon intensity of the 

transportation fuel mix, on average, over time, considering the entire lifecycle of the fuel. The 

lifecycle of petroleum-based fuels includes the GHG emissions associated with crude recovery, 

crude transportation, fuel production, fuel transportation, and end use of the fuel in motor 

vehicles. The regulated entities tend to be fuel producers and importers who sell motor gasoline 

and diesel fuel. The most common method for generating the credits required for compliance is 

the use of ethanol, followed by, to a lesser extent, natural gas and bio-based gases, biodiesel, and 

electricity.
204

  

California and British Columbia have implemented LCFS, Oregon has an existing LCFS that is 

scheduled to “sunset” in 2015, and Washington has considered implementing an LCFS in the 

past, including in response to an executive order from then-Governor Christine Gregoire in 2009 

to investigate the potential for use of LCFS.  If Washington joins California and British 

Columbia in implementing an LCFS, and if Oregon’s LFCS is renewed, the western U.S. and 

Canada will have developed a “clean fuels” region of harmonized policies and market signals 

that could serve as an example for broader implementation, potentially at a national level. In 

2007, the Washington State Climate Advisory Team’s Transportation Sector Technical Work 

Group estimated that a Low Carbon Fuel Standard that includes a 10 percent carbon intensity 

reduction by 2020 would result in 15.2 million metric tons CO2e cumulative emission reductions 

from 2008 to 2020 at a cost of $119/mtCO2e.
205

 

At a national level, Congress has adopted a renewable fuels standard (RFS) under the Energy 

Independence and Security Act (EISA), which requires fuel providers to gradually increase the 

amount of biofuel in their products through 2022 (both cellulosic and biomass-based, though 

there are separate targets for each). The goals of an RFS and an LCFS are interrelated, but 

different, as are their structures. An RFS is explicitly targeted at increasing the supply of 

renewable fuels, and is generally prescriptive about the fuels that can be used for compliance. An 

LCFS on the other hand, provides a market mechanism that may be met through the use of 

renewable fuels, but is not prescriptive about which fuels must be used or to what extent. GHG 
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reductions associated with improved fossil fuel production pathways are as equally legitimate in 

the context of an LCFS as GHG reductions associated with the use of renewable or alternative 

fuels. Currently, there is no national LCFS, and studies have returned conflicting results on the 

potential impacts of implementing such a policy. A national study was conducted by the National 

LCFS Project in 2010, which included technical analysis and policy design recommendations for 

establishing an LCFS in the United States.
206

 The findings of the study indicated that 

implementing a national LCFS would reduce petroleum consumption and lower fuel prices for 

consumers, reduce crop prices for fuel production due to a shift toward cellulosic crops, and 

reduce national and global GHG emissions.
207

 Conversely, in 2010, Charles River Associates 

found that implementing a national LCFS would cause damaging price shocks in the immediate 

term due to the limited availability of alternative fuels to meet suggested standards. The resulting 

economic shock would cause a loss of jobs, reduce household purchasing power, reduce 

investment, and impact regional and national GDP, according to the analysis.
 208

 Further 

discussion of a LCFS policy is included in the Task 3 report on Federal policies.  

8.1 Existing Policies 

This section summarizes low carbon fuel standards implemented in other jurisdictions.  The 

following programs are included: 

The California Air Resources Board Low Carbon Fuel Standard Program: Established 

under California Assembly Bill (AB) 32 and Governor Schwarzenegger’s 2007 Executive Order 

S-01-07, the California LCFS is a performance-based measure that aims to cut the carbon 

intensity of transportation fuels by at least 10 percent by 2020.
209

 Under the standard, which 

ARB began implementing in 2010, carbon intensity is measured in grams of CO2 equivalent per 

mega-Joule (gCO2e/MJ), and fuel providers must demonstrate that their fuel mix meets the LCFS 

standards for each annual compliance period through a system of “credits” and “deficits” 

whereby the carbon intensity of a particular fuel in the portfolio is either lower than or higher 

than the standard for gasoline or diesel, respectively.
210

 These intermediate targets are set from a 

baseline carbon intensity for the fuel mix supplied to the state, with a declining average carbon 
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intensity over time. The performance-based nature in the California LCFS allows for flexibility, 

as regulated entities can incorporate new or improved technologies into existing production 

pathways, or develop new production pathways to reduce the carbon intensity of their fuel mix. 

In addition, credits may be banked and traded on the LCFS market to realize compliance. The 

California LCFS accounts for emissions associated with both direct and indirect land use change 

in its development of lifecycle carbon intensities. 

 

There have been several court challenges to the California LCFS regarding the potential impact 

of the regulation on agricultural and ethanol production practices in other states, challenging that 

the regulation unfairly impacts out-of-state producers and therefore regulates conduct outside of 

California. On December 29, 2011, the U.S. District Court for the Eastern Division of California 

found that the regulation violated the Interstate Commerce Clause of the U.S. Constitution, and 

further that ARB had failed to establish that there are no alternate means of reaching GHG 

goals.
211

 On April 23, 2012, the U.S. Court of Appeals for the Ninth Circuit granted a stay of 

injunction while ARB appeals the injunction, which allows ARB to enforce the LCFS program 

until the appeal is resolved.
212

  On June 6, 2013 California’s Fifth Court of Appeals issued a 

provisional ruling in the case of POET, LLC vs. California Air Resources Board, et al., which 

charged that the LCFS was implemented without adequate study of environmental impacts.
213

  In 

the latest action as of the drafting of this document, the court has allowed ARB to proceed with 

the existing regulation but has provided formal direction for addressing the concerns raised by 

the lawsuit.
214

    

 

Oregon Low Carbon Fuel Standard Program: The Oregon LCFS was authorized in 2009 

under House Bill 2186, and includes a mandate to cut carbon intensity in cars and trucks by 10 

percent per gallon by 2025. During the program design process, safeguards such as exemptions, 

deferrals, and periodic program reviews, to protect producers, consumers and regulated parties 

from unintended negative consequences, such as increased prices were included as important 

topics to address.
215
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HB 1286 contains a sunset provision that would effectively end the LCFS in 2015 unless the 

legislature votes to override the provision. As of a state Senate vote on July 8, 2013, the LCFS 

will be allowed to expire in 2015, but the topic may be heard for reconsideration at a short 

session of the Senate in February 2014.
216

  The Oregon Department of Environmental Quality 

never moved to implement the standards because of the sunset date.  

 

British Columbia Renewable and Low Carbon Fuel Requirements Regulation:  British 

Columbia’s LCFS, which was established under the province’s Greenhouse Gas Reduction Act 

(SBC 2008, Chapter 16), applies to all fuels used for transportation in British Columbia, and 

includes a target of a 10 percent reduction in carbon intensity in those fuels by 2020.
217

 

Transportation fuel suppliers calculate a weighted average carbon intensity for their fuel mix, 

and there is currently no credit/deficit trading system for trading allowances, though the 

regulation allows for ‘notional transfers’ of emissions among suppliers.
218

 British Columbia’s 

LCFS includes only emissions from direct land use change in its development of lifecycle carbon 

intensities. 

  

Because of regulatory structure, there is a concern that the policy may reduce the use of crudes 

(such as Canadian oil sands) within the LCFS jurisdiction, but these crudes may still be used 

elsewhere to produce fuel (with added emissions from additional transportation).
219

 

 

European Union Fuel Quality Directive: The European Union’s Fuel Quality Directive was 

established in 2009 under Directive 2009/30/EC, and requires the GHG intensity of 

transportation fuels, specifically petroleum, diesel and biodiesel, to be reduced by up to 10 

percent by 2020. The policy includes a binding 6 percent reduction in the GHG intensity of these 

fuels by 2020 for fuel suppliers, with intermediate targets of 2 percent by 2014 and 4 percent by 

2017; the remaining 4 percent of the 10 percent target is non-binding, and contingent upon the 

development of new technologies such as carbon capture and storage (additional 2 percent 

reduction on the 10 percent target), and the purchase of credits through the Clean Development 

Mechanism (CDM) (additional 2 percent reduction on the 10 percent target).
220

 The EU is 
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currently reviewing the potential to include indirect land use change from biofuels in its 

Directive. 

 

Of these four programs the following sections present results for the California LCFS and the 

Oregon LCFS. As WCI partners, and with programs that have sufficient centralized program 

structure and detailed documentation, these programs were deemed most appropriate for use by 

Washington. 

8.2 GHG Impacts 

The volume of GHG emissions reductions ranges depending on the quantity of fuel consumed in 

the state and on the target set for the LCFS; one-year (2020) estimates from California indicate 

up to a 22.9 MMTCO2e reduction from the full fuel life cycle, while one-year (2022) estimates 

from Oregon indicate up to 2.3 MMTCO2e reduction. Both programs are in relatively early 

stages of implementation and have faced significant challenges to program implementation and 

endurance. Table 21 summarizes the available GHG-related information for the California and 

Oregon programs. 

Table 21: GHG Costs and Benefits of Example LCFS Programs 

California 
Cost of Reductions 

Total costs, including production, storage, transport and dispensing 

for various alternative fuels range from $1.4/GGE (cellulosic ethanol) 

to $7.2/GGE (hydrogen)
221 

The California Electric Transportation Coalition is currently undertaking a 

comprehensive economic study to understand the Program’s 

macroeconomic impacts.
222 

Volume of Reductions 
15,800,000 mtCO2e from direct combustion of transportation fuels (in 

2020) 

22,900,000 mtCO2e from the full fuel lifecycle (in 2020)
223 
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Programmatic Status 
The program is in the early stages of implementation, and faces ongoing 

litigation. Costs and benefits of the program will be better understood over 

time. However, reports have found that the LCFS is on target and is 

encouraging technological innovation through private investment.
224 

Emissions Leakage 
None noted. 

Oregon  
Cost of Reductions 

None noted. 
Volume of Reductions 

2,189,000 to 2,285,000 mtCO2e (in 2022)
225

  
Programmatic Status 

The program has been designed but not implemented as of 2013 because of 

the pending “sunset” date in 2015 
Emissions Leakage 

None noted. 

 

8.3 Energy and Economic Impacts 

Table 22 summarizes the available energy and economic impact information for the California 

and Oregon LCFS programs. Ex post data to evaluate the impact of the LCFS in California is not 

yet available. However, in analyzing the costs and benefits of its LCFS policy, California ARB 

assumed that future fossil fuel costs would be unchanged, and that net benefits of up to $0.08 per 

gallon may accrue. However, a study by Boston Consulting Group estimated that implementation 

of California LCFS would result in increased costs to industry requiring cost recovery of $0.33 to 

$1.06 per gallon. 
226

 A subsequent analysis by the UC Davis Policy Institute, however, concluded 

that the BCG report was too narrow in scope (looked solely at the refining sector), and included a 

variety of problematic assumptions.
227

 Additionally, BCG’s cost estimates reflect a compliance 

pathway where fossil fuel providers are forced to purchase LCFS credits from producers of low 

carbon fuels. As such, these costs represent a wealth transfer within the economy, and not a net 

cost to the State. 
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Table 22: Energy and Economic Impacts of Example LCFS Programs 

California  
Independence from Fossil 

Fuels, and Economic 

Impact 

Fossil fuel use will be reduced through increased use and production of 

biofuels. 

This reduced use would produce an overall savings in the state of $11 

billion over the 10-year period ($0 - $0.08 per gallon)
228 

No estimated fiscal impact for the first three years, but potential loss of 

annual state tax revenue of $80-$370 million in 2020 from lost 

transportation-fuel taxes, including excise and sales taxes, depending 

on the compliance paths chosen
 229 

Impacts on Fuel Choice 
ARB Staff determined that the LCFS will not significantly impact 

transportation fuel price or supply.
230 

Opportunity for 

Investments in 

Infrastructure and Clean 

Energy/Energy Efficiency 

The state estimated that 24 biorefineries will be constructed as a result of 

the policy, including both cellulosic ethanol and biodiesel/renewable diesel 

facilities.
231 

Impact on Different Sectors 

of the Economy 
Expected to generate investment in low-carbon ethanol, biodiesel, 

renewable diesel, biogas, and natural gas facilities along with investment 

in alternative vehicle technologies. 

Costs to oil industry associated with LCFS credit purchase. These may 

translate to benefits to low carbon fuel providers. 

Industries involved in the movement of goods, including the trucking 

industry, have cited potential increases in fuel costs as concern for revenue 

and employment.
232 

Oregon  
Independence from Fossil 

Fuels, and Economic 

Impact 

Macroeconomic modeling analysis, sponsored by the Oregon DEQ and 

conducted during the Advisory Committee process, concluded that an OR 

LCFS would have significant positive economic effects, unless all low 

carbon fuel production occurred out of state. 
Impacts on Fuel Choice 

An LCFS incentivizes the use of lower-carbon fuels, such as biofuels, 

CNG, LNG, and alternative energy to achieve mandates. The 

macroeconomic model scenario projection generating the largest positive 

impact anticipated significant investment in new infrastructure for 

electricity and compressed natural gas.
233
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Opportunity for 

Investments in 

Infrastructure and Clean 

Energy/Energy Efficiency 

Creates 800-29,000 jobs over 10 years, increasing income in Oregon 

between $60 and $2,630 million over 10 years.
234 

Overall, the six scenarios modeled in the analysis sponsored be the Oregon 

DEQ involving in-state production of biofuels (A through C and E through 

G) have fairly similar GSP impacts, ranging from approximately $900 

million to about $1.25 billion in additional economic activity.
235 

Impact on Different Sectors 

of the Economy 
Macro-economic modeling sponsored by the Oregon DEQ showed that 

each of the following saw at least $50 million in additional volume 
(output and value added) in at least one modeling scenario:

236 

 Construction 

 Real Estate 

 Wholesale Trade 

 Professional Services 

 Healthcare 

 Banking 

 Waste Management 

 Administrative Services 

Further, the DEQ-sponsored macroeconomic assessment found that “no 

one of these nine specific sectors modeled in this analysis saw significant 

negative impacts as a result. Also, no sector was projected to experience 

negative impacts of a size on the scale of the positive impacts identified in 

these nine.”
237

  

 

8.4 Household Impacts and Co-Benefits 

Under an LCFS, fossil fuel use will be reduced through increased use and production of biofuels, 

and production of biofuels may stimulate the local economy. Drawbacks may occur with impacts 

of crop use on agricultural resources and increased water consumption associated with crop 

production for biofuel use. Table 23 summarizes the available household impact and co-benefit 

information for the California and Oregon LCFS programs.  
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Table 23: Household Impacts and Co-Benefits of Example LCFS Programs 

California  
Effect on Household 

Consumption and Spending  
As crop-based biofuel production increases, there will be a competing 

pressure on fuel prices, which may cause upward pressure on food prices
238 

In its initial statement of reasons, ARB estimated that the policy would 

result in a net savings over the life of the policy, which would amount 

to a ($0 - $0.08 per gallon) savings if passed entirely to the consumer. 
ARB acknowledged that the savings are highly dependent on the future 

price of fossil fuels, availability of lower-carbon intensity fuels, and the 

economic recovery.
239

  

Measures to Mitigate to 

Low-income Populations, 

or Economic Impact 

Program includes safeguards such as exemptions, deferrals, and periodic 

program reviews, to protect producers, consumers and regulated parties 

from unintended negative consequences, such as increased prices.
240 

Significant Co-benefits 
Reduced particulate matter emissions from diesel.

241 

Drawbacks to the program may include:
242 

 Increased water consumption associated with Biofuel production 

 Impacts on agricultural resources 

Impacts on biological resources with new construction 
Oregon  
Effect on Household 

Consumption and Spending  
None noted. 

Measures to Mitigate to 

Low-income Populations, 

or Economic Impact 

None noted. 

Significant Co-benefits 
Domestic and in-state production of replacement fuels stimulates 

economy
243 
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9 Road Usage Pricing Policies (Cordon and Toll) 

Policy Definition Targeted Sector or Emissions 
Road usage charge policies impose direct charges for the use of a 

roadway or roadways, with various goals for pricing approaches. 

Goals may include revenue generation or incentivizing behavioral 

changes such as use of alternative routes or modes of transportation 

shift, avoiding travel at congested times of the day, or foregoing 

travel altogether. These policies are often implemented with the 

primary objective of generating revenue or reducing congestion 

during off -peak hours, but have the co-benefit of some net reduced 

vehicle miles traveled (VMT), which limits fuel used for passenger 

motor vehicle travel and GHG emissions from transportation. Pricing 

mechanisms may include tolls, cordon pricing, congestion charge 

zones, or charges on certain vehicle classes. 

Transportation 

GHGs and Costs 

 Pricing strategies to reduce VMT are often implemented as revenue generation and congestion relief 

policies, with GHG reduction as an ancillary benefit. All of the program data for the Road Usage 

Pricing Programs of focus in other jurisdictions (tolls and cordon areas) indicated that they were 

generally successful and generated revenue, though there has been some evidence of traffic leakage 

onto surrounding, un-priced roads. 

Implementation Issues and Lessons Learned 

 Depending on pricing implementation, potential to disproportionately impact low income users; 

mitigation for impacts should be considered 

 When considering road pricing options, the potential to limit mobility for non-discretionary users 

(freight and trucking industry, businesses using the highway system to provide goods and services), 

should be mitigated 
Costs and Benefits to Consumers Costs and Benefits to Businesses 

 Congestion relief  

 Decrease in travel times 

 Decrease in traffic accidents due to reduced 

number of vehicle trips 

 Toll prices are direct costs to Washington 

travelers 

 Consumer cost savings are case-specific, and will 

depend on the amount of travel, among other 

factors 

 Depending on pricing implementation, potential to 

disproportionately impact low income users; 

mitigation for impacts should be considered 

 Revenue raised increases the State’s ability to 

maintain, operate and expand the transportation 

system 

 Potential adverse impact on sales for some 

city-center retailers (for cordon policies), 

though the net impact is expected to be 

negligible
244 

 Revenue raised increases the State’s ability 

to maintain, operate and expand the 

transportation system 
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9.1 Existing Policies 

This section analyzes existing policies implemented in other jurisdictions related to road usage 

pricing policies. The following programs are included: 

London Congestion Pricing: Since 2003, the city of London has charged a congestion fee based 

on location and time of day, the first of its kind in a European city.
245

 The fee applies in central 

London on weekdays, with private motorists required to pay a flat rate between the hours of 7:00 

am and 6:30 pm for entering the charge area. Motorcycles, licensed taxis, disabled persons, some 

AFVs, buses, and emergency vehicles are given exemptions, and area residents receive a 90 

percent discount on the fee. Payments are made at retail establishments, payment machines, the 

internet, and by telephone messaging, and vehicle users can purchase weekly, monthly, or annual 

passes at discounts up to 15 percent.
246

 

A 2011 study by the Victoria Policy Institute notes several areas in which the system could be 

improved: fees could be adjusted based on the number of miles driven within the charging area, 

fees could be time-variable (highest during the most congested hours), fees could vary by 

congestion (highest on the most congested roads), overhead costs are high for the London 

system, and alternate forms of public transportation (namely, the subway system the Tube) could 

be further supplemented by additional bus service.
247

 

Stockholm: From January through August 2006, the city of Stockholm implemented a cordon 

zone pilot project to test its potential as a road congestion reduction policy proposal.
 248

 The trial 

included variable pricing based on the time of day, with fees ranging from 10 SEK to 20 SEK 

(about US$1.50 to US$3.00) between the hours of 6:30 am to 6:30 pm.
249

 The city’s central 

business district is a 24 square mile zone through which 450,000 cars pass daily.
250

 Tracking was 

implemented by IBM, which designed and operated a fully-automated charging system using 

advanced optical recognition and radio frequency identification (RFID) technologies.
251

 Fees 

varied based on time of day, and could be paid through a variety of mechanisms, including 

purchase at retail establishments, kiosks, and direct withdrawal from the driver’s bank account. 

Los Angeles HOT Lane Pilot on the I-110 and I-10 Freeway: In November 2012, the city of 

Los Angeles, California began a one-year pilot HOT road on 11 miles of formerly high 
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occupancy vehicle (HOV) roads on the 110 Freeway. Prices on the road range from $0.25 to 

$1.49 per mile depending on the time of day or amount of traffic.
252

 In February 2013, a 14 mile 

stretch of road on the I-10 was converted to HOT lanes.
253

 The pilot was implemented to reduce 

congestion and improve travel time for commuters. Los Angeles Metro issued its second 

performance report in July of 2013, with the first issued in March 2013, though an independent 

evaluation of the program’s effectiveness will not be issued until mid-2014.
254

 

9.2 GHG Impacts 

Road usage pricing policies are often implemented as revenue generation and congestion relief 

policies, with GHG reduction as a co-benefit. Charging fees in congested areas or during peak 

travel times incentivizes drivers to limit trips or utilize alternate transportation. 

GHG benefits are associated with the reduced VMT that these policies achieve through drivers 

limiting their number and distance of trips, and using alternate modes of transportation as a result 

of the policy. No studies were found that listed GHG benefits as the primary cause for 

implementing a road usage pricing policy, but the reduced VMT achieved through such policies 

inherently reduce GHG emissions. All of the program data indicated that they were generally 

successful and generated revenue, though there has been some evidence of traffic leakage onto 

surrounding, un-priced roads. Table 24, below, further summarizes the available GHG-related 

information for the London, Stockholm, and Los Angeles programs.  

Table 24: GHG Costs and Benefits of Example Road Usage Charge Cordon Programs 

London 

Cost of Reductions The program was estimated to cost £100 million (around US$155 

million) per operating year for the first five years, including startup 

costs (£36 million or about US$55 million) and operating costs (£64 

million or about US$100 million). The program was estimated to 

generate £160 million (about US$250 million) in revenue (including 

charge and penalty revenue).
255
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Volume of Reductions Emission reductions are not discussed – the program was implemented for 

revenue generation and congestion reduction. 

Programmatic Status The program is considered effective. A 2011 study estimated that 

110,000 motorists a day pay the charge (98,000 individual drivers and 

12,000 fleet vehicles), increasingly by mobile phone text message.
256

 

Emissions Leakage At the onset of the program, there was concern for traffic spillover onto 

surrounding roads. There has been 10 percent more traffic on peripheral 

roads, but this can be mitigated by expanding the pricing area and charging 

variable fees in the future.
257

 

Stockholm 

Cost of Reductions Estimated €84 million (about US$110 million) generated annually if 

the trial had continued to be implemented
258

 

Volume of Reductions CO2 emissions fell by a small percentage of total Stockholm emissions
259

 

The number of vehicle miles driven in the inner city declined by 15 

percent.
 260

 

Programmatic Status There was a 20-25 percent reduction in traffic in the charged area 

during charges hours. The number of vehicle miles driven in the inner 

city declined by 15 percent.
 261

 

Emissions Leakage While some drivers used public transit, others chose to travel during off-

peak (non charging) hours.
262

 Off-peak travel results in fewer emissions 

due to less time in traffic and vehicle idling, but does not completely 

eliminate the emissions from vehicles. 

Los Angeles HOT Lane Pilot on the I-110 and I-10 Freeway 

Cost of Reductions $0.25 to $1.40 per mile depending on the time of day and amount of 

traffic. Estimated average cost for a solo driver using the HOT lanes is $15 

per trip.
263

 Carpoolers do not pay tolls, but must pay for transponders. 

Preliminary toll revenue for the first six months of the I-110 and the 

first four months of the I-10 was $6,966,484.
264

 

Volume of Reductions Reduction in GHGs is one of the key metrics that the pilot will be formally 

evaluated on in accordance with the federal grant
265

 None analyzed to date. 
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Programmatic Status Six months of data are available for the I-110 HOT lanes, and two months 

of data are available for the I-10 HOT lanes.  

The program shows increased use of public transit, higher average speeds 

in the toll lanes than in general traffic lanes and is generating revenue. 

Emissions Leakage None noted. 

 

9.3 Energy and Economic Impacts 

As discussed, the economic reasons for implementing a road usage pricing policy are to reduce 

traffic in highly congested areas and generate revenue. No cases of fuel switching were cited, as 

the type of fuel used in a vehicle has no impact on the fee assessed, and reductions in fuel used 

are achieved through reduced VMT associated with the programs. 

 

There were mixed expectations for the impact of the programs on businesses and the economy, 

with some positive expectations of revenue generation stimulating the economy and funding road 

construction and maintenance, and some skepticism surrounding whether road pricing would 

affect businesses in the affected areas. Table 25, below, further summarizes the available energy 

and economic impact information for the London, Stockholm, and Los Angeles cordon program 

and pilots. 

 

Table 25: Energy and Economic Impacts of Example Road Usage Charge Cordon 

Programs 

London 

Independence from Fossil 

Fuels, and Economic 

Impact 

A study of the London trial found that private automobile travel in cities 

with alternate transportation was more price sensitive than previously 

believed.
266

 This means that implementing a pricing policy on roadways 

causes a behavioral shift in travelers away from private automobile travel; 

reducing VMT and fossil fuel consumption. 

Impacts on Fuel Choice None noted. 

Opportunity for 

Investments in 

Infrastructure and Clean 

Energy/Energy Efficiency 

None noted. 

Impact on Different Sectors 

of the Economy 

The London Chamber of Commerce has cited the policy has adversely 

affected city-center retailers.
267

 

Stockholm 

                                                 
266

 Litman, T. Victoria Transport Policy Institute. London Congestion Pricing. (November 24, 2011). Page 10. 

Accessed July 2013 http://www.vtpi.org/london.pdf  
267

 Litman, T., page 7. 

http://www.vtpi.org/london.pdf


APPENDIX A: Literature review of existing policies 

P a g e  | 75 

Independence from Fossil 

Fuels, and Economic 

Impact 

Reduced number of vehicles, traffic density and time spent in traffic 

reduces fossil fuel consumption. 

Impacts on Fuel Choice None noted. 

Opportunity for 

Investments in 

Infrastructure and Clean 

Energy/Energy Efficiency 

None noted. 

Impact on Different Sectors 

of the Economy 

Analysis showed no evidence that businesses inside the cordon were 

adversely affected by the pricing system.
268

 

Los Angeles HOT Lane Pilot on the I-110 and I-10 Freeway 

Independence from Fossil 

Fuels, and Economic 

Impact 

None noted. 

Impacts on Fuel Choice None noted. 

Opportunity for 

Investments in 

Infrastructure and Clean 

Energy/Energy Efficiency 

None noted. 

Impact on Different Sectors 

of the Economy 

Increased construction activity. As part of the HOT lane project, a 

federal grant of $210.6 million was issues to fund 59 new clean fuel 

buses, security and lighting improvements at bus stations, bike 

lockers, the LA Express Park, the construction of a new bus station, 

expanded transit signal priority in downtown L.A., as well as the 

conversion of the HOV lanes to HOT lanes.
269

 

 

9.4 Household Impacts and Co-Benefits 

Road usage pricing policies are generally criticized as providing preferential access to those who 

can afford them.  To offset anticipated adverse impacts of pricing, programs have offered 

excemptions, such as the Lidingö exception in Stockholm for an island whose only way in or out 

was through a charge zone, or low income vouchers, such as those offered in London and in the 

Los Angeles pilot. Other options include subsidizing alternative modes of transportation, such as 

carpooling, vanpooling and public transit. Still, some critics argue that these measures are not 

enough to offset the costs, and that these policies disproportionately favor those who can afford 

to take advantage of the priced roads. Table 26 below, further summarizes the available 

household impact and co-benefit information for the London, Stockholm, and Los Angeles 

programs and pilots. 
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Table 26: Household Impacts and Co-Benefits of Example Road Usage Charge Cordon 

Programs 

London 

Effect on Household 

Consumption and Spending  

None quantified. 

Measures to Mitigate to 

Low-income Populations, 

or Economic Impact 

Motorists with disabilities are exempt from payment, and residents within 

the priced area receive substantial discounts. Still, critics argue that the fee 

is double charging on top of registration and fuel taxes, and that 

exemptions for disabled persons and discounts for city-center residents are 

not available to lower income residents.
270

 

Significant Co-benefits Revenue generation and congestion relief. 

Stockholm 

Effect on Household 

Consumption and Spending  

None noted. 

Measures to Mitigate to 

Low-income Populations, 

or Economic Impact 

Exceptions provided for the island of Lidingö, where the only road that 

connected the island to the rest of Sweden runs through downtown 

Stockholm
271

 

Significant Co-benefits Reduced congestion. Exposure to exhaust emissions in the inner city 

declined by 10-15 percent.
272

 

Los Angeles HOT Lane Pilot on the I-110 and I-10 Freeway 

Effect on Household 

Consumption and Spending  

None noted. 

Measures to Mitigate to 

Low-income Populations, 

or Economic Impact 

Los Angeles County families with three or more members making less 

than $37,000 annually are eligible for discounts.
273

 

As of July 2013, $75,000 in toll credits had been issued to 3,000 equity 

plans for low-income commuters.
274

  

Income distribution of those using the program is relatively normal around 

a central $50,000-$74,900 income level:
275

 

Significant Co-benefits Reduced travel time and congestion relief for participants, revenue 

generation 
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10 VMT Charging and Pay-as-you-Drive (PAYD) 

Policy Definition Targeted Sector 

or Emissions 
There are several proposed GHG policies that attempt to reduce vehicle miles 

traveled (VMT) by private vehicles as a result of pricing each mile driven, 

including a VMT fee associated with pay-as-you-drive (PAYD) insurance and 

VMT fees implemented as an alternative to a gas tax.  These two policy types are 

very different in how they are implemented and to whom they apply; however as a 

GHG policy, both are targeting reduced VMT by putting a price on vehicle trips, 

so the effectiveness of either is based on the elasticity of demand from this 

mechanism of cost. As such, a key policy design element for GHG reductions 

would be to maximize the information feedback to the driver on how much each 

mile costs. As far as policy implementation, the policies are quite different, as one 

applies to private insurance companies, whereas the other applies to all drivers and 

is administered through an overseeing government entity or third-party 

government supported entity. Both of these two unique policy examples are 

grouped in this document because of their similarities in how they might affect 

GHG emissions, as discussed further below. 

Transportation 

GHGs and Costs 

 Pricing strategies to reduce VMT are often implemented as revenue generation and congestion relief 

policies, with GHG reduction as an ancillary benefit. Data from MBUF program pilots have shown 

that VMT charges can be implemented to replace the gas tax as the principal revenue source for road 

funding.
276 

Implementation Issues and Lessons Learned 

 Depending on pricing implementation, potential to disproportionately impact low income users; 

mitigation for impacts should be considered 

 When considering road pricing options, the potential to limit mobility for non-discretionary users 

(freight and trucking industry, businesses using the highway system to provide goods and services), 

should be mitigated 
Costs and Benefits to Consumers Costs and Benefits to Businesses 

 Congestion relief  

 Decrease in travel times 

 Decrease in traffic accidents due to reduced number of 

vehicle trips 

 Toll prices are direct costs to Washington travelers 

 Consumer cost savings are case-specific, and will 

depend on the amount of travel, among other factors 

 Depending on pricing implementation, potential to 

disproportionately impact low income users; mitigation 

for impacts should be considered 

 Revenue raised increases the State’s ability to maintain, 

operate and expand the transportation system 

 Potential adverse impact on sales for 

some city-center retailers (for cordon 

policies), though the net impact is 

expected to be negligible
277 

 Revenue raised increases the State’s 

ability to maintain, operate and 

expand the transportation system 

                                                 
276

 Whitty, J. 2013. Page 45. Accessed July 2013 at: 

http://www.oregon.gov/ODOT/HWY/RUFPP/docs/RUCPilotPrelimFind_Feb13.pdf  
277

 Danna, et. al. A Benefit-Cost Analysis of Road Pricing in Downtown Seattle. Evans School Review. Vol. 2, Num. 

1, Spring 2012. Page 37.Accessed September 2013 at: https://depts.washington.edu/esreview/wordpress/wp-

content/uploads/2012/12/ESR-2012-A-Benefit-Cost-Analysis-of-Road-Pricing-in-Downtown-Seattle.pdf 

http://www.oregon.gov/ODOT/HWY/RUFPP/docs/RUCPilotPrelimFind_Feb13.pdf
https://depts.washington.edu/esreview/wordpress/wp-content/uploads/2012/12/ESR-2012-A-Benefit-Cost-Analysis-of-Road-Pricing-in-Downtown-Seattle.pdf
https://depts.washington.edu/esreview/wordpress/wp-content/uploads/2012/12/ESR-2012-A-Benefit-Cost-Analysis-of-Road-Pricing-in-Downtown-Seattle.pdf


APPENDIX A: Literature review of existing policies 

P a g e  | 78 

 

VMT charging policies charge drivers according to the number of miles traveled.  Such policies 

may be implemented for revenue generation and/or congestion relief, with GHG reduction as a 

co-benefit. As cars increasingly become more fuel efficient, state and local governments receive 

less revenue from the traditional fossil fuel taxes to spend on road infrastructure maintenance and 

development. Road usage policies are often used to tax mileage traveled to account for highly 

fuel efficient vehicles, or vehicles that require no fuel. In addition, road usage charges can be 

used as congestion relief mechanisms, charging fees in congested areas or during peak travel 

times to incentivize drivers to limit trips or utilize alternate transportation. 

These policies can be implemented as either as a government tolling or Mileage Based User Fee 

(MBUF), or through the use of PAYD insurance policies, as discussed below. 

Government VMT Fees: As cars increasingly become more fuel efficient, state and local 

governments receive less revenue from the traditional fossil fuel taxes to spend on road 

infrastructure maintenance and development. A MBUF can be used to tax mileage traveled rather 

than fuel consumed, to account for highly fuel efficient vehicles, or vehicles that require no fuel. 

Under government VMT programs, a fee is assessed based on the number of vehicle miles that 

are traveled. Often, this fee replaces the gasoline tax to generate revenue for road infrastructure 

maintenance and development in response to increasing fuel efficiency in vehicles which is 

causing declining revenues. Under this system, users are paying for their actual use of the 

transportation system, rather than paying based on the quantity of fuel that their vehicles 

consume. These programs can be as simple as a flat fee charged per mile based on odometer 

readings, or tiered fees based on distance, location, and other factors. Implementation can be 

done through various mechanisms, including pay-at-the-pump and onboard vehicle monitoring 

devices.  

The Rocky Mountain Institute estimates that there is a nationwide potential for between a 12 and 

15 percent reduction in VMT with the implementation of a VMT tax, at a present value cost (in 

2009 dollars) of $168 billion for the entire country.
278

 

Pay-As-You-Drive Insurance, or Usage-Based Insurance: Under PAYD insurance, the cost of 

insuring a motor vehicle is contingent on the type of vehicle, time, distance traveled, location, 

and behavior.
279,280

 Pay-as-you-drive insurance is currently offered in over 35 states, including 
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Washington, in a variety of forms, through a variety of providers. “Low mileage discounts” are 

available in Washington State through several providers.
281

  

A 2008 Brookings study found that upon implementing nationwide pay-as-you-go insurance 

policies for all drivers, “[…] driving would decline by 8 percent nationwide, netting society the 

equivalent of about $50 billion to $60 billion a year by reducing driving-related harms. This 

driving reduction would reduce carbon dioxide emissions by 2 percent and oil consumption by 

about 4 percent. To put it in perspective, it would take a $1-per-gallon increase in the gasoline 

tax to achieve the same reduction in driving.”
282

 

Beginning in 2012, pay-as-you-go became available in Oregon.
283

 Progressive Universal 

Insurance Co. was the pilot company in Oregon
284

, with seven companies now offering it in the 

State.
285

 The policy is voluntary, and offers the benefit of reduced insurance cost to safe or 

infrequent drivers (up to a 45 percent reduction, depending on driving patterns), with the tradeoff 

of reduced privacy (mileage and location are tracked via a GPS-enabled device that also detects 

erratic braking and high speeds for some insurance companies).  

In March of 2012, HB 2361 was signed by the Governor of Washington, after having passed the 

House 73-23 and Senate 38-10, with an effective date of June 7, 2012. The bill exempts certain 

information on usage-based insurers (including the usage-based component of the insurance rate) 

and users (including names and individual identification data of the insured) from public 

inspection during state filings. The bill also protects the insured from having data on their 

location collected by the insurance company without disclosure to and consent from the 

insured.
286

 There are no known remaining legal barriers to PAYD insurance in Washington, and 

therefore no actions that the State can take to encourage its use. 

10.1 Existing Policies 

This section analyzes Oregon’s Road Usage Charge Pilot Program, which represents a regional 

example of a pilot government MBUF. Following the pilots discussed below, in July 2013, 
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Oregon became the only state to allow drivers to choose between a gallon-based tax and a 

MBUF, allowing up to 5,000 drivers to enlist in a voluntary program.
287

  

State of Oregon Road Usage Charge Pilot Program: The State of Oregon Department of 

Transportation conducted a Road User Fee Pilot Project in 2007 in Portland,
288

 and a Road 

Usage Charge Pilot Project in 2012.  

The 2007 study involved three volunteer test groups: VMT, rush hour, and control. The VMT 

group was assessed a flat charge per mile driven, the rush hour group was assessed a premium on 

the fee in congested zones during peak times, and the control group paid the standard fuel tax 

throughout the 10 month trial.
289

 Mileage tracking devices were fit onto all vehicles in the study, 

and participants used a “pay-at-the-pump” method for payment, where the devices 

communicated the charge to the gas pump when participants refueled their vehicles. 

The 2012 study, which ran from November 2012 through February 2013, was refined based on 

lessons learned in the 2007 pilot, and focused on vehicles getting greater than 55 miles per 

gallon.
290

 The high MPG rating for vehicles in the pilot was designed into the program to show 

the impact of replacing the state gas tax for highly fuel-efficient vehicles.
291

 The 2012 study 

tested five mileage data collection and reporting plans: unlimited mileage for a flat annual or 

monthly fee, basic reporting of mileage without vehicle location data (one managed be the 

Oregon Department of Transportation and one managed by a private provider), advanced 

reporting of miles with vehicle location (managed by a private provider), and smartphone 

reporting of mileage reporting and vehicle location data (managed by a private provider). The 

study included 45 participants from Oregon, 21 from Washington, and 27 from Nevada.
292

  

10.2 GHG Impacts 

GHG benefits are associated with the reduced VMT that these policies achieve through drivers 

limiting their number and distance of trips, and using alternate modes of transportation as a result 

of the policy. No studies were found that listed GHG benefits as the primary cause for 

implementing a PAYD policy, but the reduced VMT achieved through such policies inherently 
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reduce GHG emissions. Table 27, below, summarizes the available GHG-related information for 

the Oregon VMT charge pilot. There can be significant capital costs involved in starting a 

mileage-based charging program, but as the vehicle fleet becomes more fuel efficient, the 

revenue generated through mileage charges would surpass the revenue generated through 

gasoline taxes. In general, the Oregon pilot program was viewed as a success based on the 

objectives of the program design, which included ease of implementation and use, and potential 

for public adoption. 

Table 27: GHG Costs and Benefits of the Oregon VMT Charging Pilot 

Oregon  

Cost of Reductions For the 2007 pilot, the total estimated start-up cost of the mileage fee at the 

state level was estimated to be $32,801,000 over a 20 year period.
293

  

For the 2012 pilot, the cost to users was $0, and approximately 44 total 

minutes over the trial.
294

 

Volume of Reductions None noted – the pilot was a technology feasibility assessment rather than 

a broad study of behavioral changes in response to the pricing mechanism. 

Programmatic Status Yes – the study found that existing technology used in new ways, a 

mileage fee could be implemented to replace the gas tax as the principal 

revenue source for road funding. The 2007 pilot study found that 91 

percent of study participants would pay the road usage fee rather than a gas 

tax if given the option.
295

 The 2012 study successfully met its objectives of 

demonstrating an easy-to-use system with multiple implementation choices 

and multiple vendors.
296

 

Emissions Leakage None noted. 

 

10.3 Energy and Economic Impacts 

Table 28, below, summarizes the available energy and economic impact information for the 

Oregon PAYD pilot. Findings from the Oregon pilot study did not note any impacts on fuel 

choice or energy independence, but did note that the impact on fuel distributors and gas stations 

(when implementing a pay-at-the-pump program) undertook additional administrative burdens, 

which were easily surmountable, as the technology was essentially automated. No cases of fuel 

switching associated with VMT charging policies were cited, as the type of fuel used in a vehicle 
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has no impact on the fee assessed, and reductions in fuel used are achieved through reduced 

VMT associated with the programs. 

 

Table 28: Energy and Economic Impacts of the Oregon VMT Charging Pilot 

Oregon  

Independence from Fossil 

Fuels, and Economic 

Impact 

None noted – the pilot was a technology feasibility assessment rather than 

a broad study of behavioral changes in response to the pricing mechanism. 

Impacts on Fuel Choice None noted. 

Opportunity for 

Investments in 

Infrastructure and Clean 

Energy/Energy Efficiency 

None noted. 

Impact on Different Sectors 

of the Economy 

Distributors and gas stations bear some new accounting burdens, 

administration is essentially automated and can be integrated easily into 

existing transaction processes.
297

 

 

10.4 Household Impacts and Co-Benefits 

Table 29, below, summarizes the available household impact and co-benefit information for the 

Oregon MBUF pilot. Findings of the Oregon pilot programs indicated minimal impact on 

household consumption, that the fees were perceived as equitable, and that mileage-based fees 

will generate more revenue for the government than the fuel tax as the vehicle fleet becomes 

more fuel efficient. 

Table 29: Household Impacts and Co-Benefits of the Oregon VMT Charging Pilot 

Oregon  

Effect on Household 

Consumption and Spending  

None noted – the pilot was a technology feasibility assessment rather than 

a broad study of behavioral changes in response to the pricing mechanism. 

Measures to Mitigate to 

Low-income Populations, 

or Economic Impact 

A road usage charge is generally perceived as being equitable by the 

participants in study
298
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Significant Co-benefits Revenue generation: results from the 2012 pilot showed that the road usage 

charge generates as much or more revenue when compared with the fuel 

tax, so long as the fleet to which it applies has a fuel economy of at least 

19.2 mpg
299
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11 Electric Vehicle (EV) Purchase Incentives and Infrastructure Support 

Policy Definition Targeted Sector or Emissions 
EV purchase incentives and infrastructure support are programs 

providing funding to EV vehicle and charging technology 

development to increase the penetration of EVs into the automotive 

market.  Types of incentives include but are not limited to grants, 

loans, tax exemptions, and purchase vouchers 

Transportation 

GHGs and Costs 

 Oregon Commercial Electric Trucks: Oregon has invested approximately $4 million and 

estimates reductions of 4,768 mtCO2e per year. 
 

 California Clean Vehicle Rebate Program (CVRP): The CVRP has distributed 30,399 rebates 

for a total of over $66 million for eligible vehicles, amounting to reductions of approximately 

57,758 mtCO2e per year. 

 

 The EV Project: Total costs of the program in Washington for 2013 are estimated at $1.2 million 

with reductions equating to 1,593 mtCO2e per year. 
Implementation Issues and Lessons Learned 

 Potential interactions with a low carbon fuel standard. 

 Increases in EV incentives can increase consumer purchasing of EVs. 

 Customer incentives may help meet emissions and Zero Emissions Vehicle (ZEV) mandate goals. 

Since the current sales tax exemption in Washington applies only to vehicles fueled solely by 

electricity, the proposed incentives may shift purchasing to a higher proportion of transitional 

zero emissions vehicles such as plug-in hybrids. 

 Need for additional commercial/public infrastructure incentives to support EV adoption and 

market penetration. 
Costs and Benefits to Consumers Costs and Benefits to Businesses 

 Public health benefits from reduced 

emissions. 

 Increase in vehicle prices as a result of 

incremental vehicle technology prices. 

California has estimated that the average 

new vehicle purchase costs will increase by 

about $1,900.
300 

 Increased purchase costs are expected to be 

offset by reduced operating costs, 

ultimately resulting in a net savings of up 

to $4,000 over the lifetime of the 

vehicles.
301 

 Opportunities for engineering and 

manufacturing jobs within the states 

incentivizing EVs.
302 

 Shifts away from petroleum-based fuels 

(gasoline and diesel) will have negative 

impacts on businesses involved in oil 

production, refining and transportation. 

 As a result of potentially increasing 

electricity sales from increased EV 

charging, there may be shifts toward 

electricity produced in-state that will have 

positive impacts on businesses involved in 

the electricity sector. 
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Fuel consumption in the transportation sector is the largest source of emissions in the State of 

Washington. Transportation activities resulted in 42.2 mmtCO2e of emissions, or 44 percent of 

total emissions in Washington in 2010. The largest share of emissions from this source resulted 

from consumption of on-road gasoline and diesel (21.9 and 8 mmtCO2e, respectively), making 

incentives to purchase electric vehicles (EVs) and fund infrastructure construction and charging 

support an important step to reducing on-road GHG emissions. 

Currently, the State of Washington offers certain tax exemptions and demonstration grants to 

incentivize the use of EVs, and requires any regional planning organization containing a county 

with a population over 1 million within its jurisdiction to collaborate with the State and local 

governments to promote electric vehicle use.
303

  Because of the relatively clean electricity fuel 

mix in Washington State due to the large presence of hydropower, transferring transportation 

energy from fossil-based fuels to electric power could significantly aid in reducing GHG 

emissions from the transportation sector.  

Washington has been a leader in facilitating the early adoption of EVs.  This section summarizes 

examples of EV programs that focus on vehicle purchase and infrastructure investment and 

incentives.  Market penetration and adoption of EVs can be further increased through incentives 

such as loans, grants and rebates for charging technology and infrastructure development to 

minimize the investment cost of purchasing and using EVs for consumers.  As Federal and other 

states’ incentives for some programs such as EVs may be receding, there may be potential for 

other types of policies that can influence individual consumer adoption rates and fleet 

purchases.
304

 

11.1 Existing Policies 

This section analyzes existing policies implemented in other jurisdictions which target incentives 

to purchase and fund infrastructure for EVs.  Each of the programs described below was 

considered as examples of EV purchase and charging technology and infrastructure incentive 

programs relevant to Washington.  Many of these programs have not publically provided 

emissions reduction data and those that do are generally preliminary results or estimates.  The 

studies listed below provided quantitative data, and will be further analyzed in the following 

subsections: 

 Oregon Commercial Electric Truck Incentive Program (CETIP) 

 California Clean Vehicle Rebate Project (CVRP) 

 The EV Project  
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Drive Oregon
305

 - Commercial Electric Truck Incentive Program (CETIP): Through the 

Commercial Electric Truck Incentive Program (CETIP), the Oregon Department of 

Transportation (ODOT) provides vouchers to reimburse commercial fleets for $20,000 for each 

qualified zero emission truck purchased. Vehicles eligible for this program must be new, titled 

and licensed in Oregon, have a gross vehicle weight rating of over 10,000 pounds, and must 

replace an existing diesel vehicle.  Federal Congestion Mitigation and Air Quality (CMAQ) 

funds totaling $4 million have been approved for the CETIP, and the ODOT estimates that they 

will distribute 200 vouchers within the first year of the program. Trucks must be used primarily 

in CMAQ-eligible areas of Oregon.
306,307,308   

California Clean Vehicle Rebate Project (CVRP): The purpose of the CVRP is to encourage 

and accelerate zero- and near-zero emission, on-road light-duty vehicle deployment and 

technology innovation. The CVRP provides rebates of up to $2,500 for California purchasers or 

lessees of light-duty zero-emission vehicles (ZEVs) and plug-in hybrid electric vehicles 

(PHEVs). A minimum of 93 percent of the CVRP funds go to rebates for purchasers of new 

eligible on-road vehicles.
309

 

The EV Project: Managed by Ecototality, and sponsored by the U.S. DOE, the EV Project 

offered Electric Vehicle Supply Equipment (EVSE) at no charge to Nissan LEAF and Chevrolet 

Volt customers in exchange for collecting vehicle and charge information and data.  The 

program provided a Blink wall charger at no cost and up to $400 towards the charger installation 

cost.  Although not a specific jurisdictional program, the EV Project publishes comprehensive 

data on avoided GHG emissions and cost reductions from EVs, generated significant lessons 

learned on user behavior and charger installations, and was active in cities in Washington, 

Oregon, California, Arizona, Illinois, Texas, Tennessee, Georgia, Pennsylvania, New Jersey, and 

Washington D.C.  The EV Project was scheduled to conclude in June 2013, and Ecotality filed 

for bankruptcy on September 16, 2013, as a result of insufficient sales, liquidity constraints, and 

difficulty obtaining the long-term financing.
310

  No information was available to determine 

whether the bankruptcy was a result of poor management of the program or business struggles 

with other aspects of the business's engagement in the electric car industry.  One of the most 

valuable aspects of the EV Project may be the data it collected from nationwide installations, 

users’ charging habits, and partnerships with commercial host sites, which is available for public 

access.              
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Delaware Vehicle-to-Grid Energy Credit: This policy encourages the development of vehicle-

to-grid technologies, which can provide peak power supply to utilities from individual vehicles.  

In this program, retail electricity customers with at least one grid-integrated EV can qualify to 

receive kilowatt-hour credits for the energy discharged to the grid from their EV's battery at the 

same price rate that the customer pays to charge that battery.  Because this energy credit is 

offered at the same price rate that the customer pays to charge that battery, so the customer can 

bank revenue while their car is discharging to the grid.  As defined in the Delaware State Code, a 

grid-integrated EV is a battery-powered motor vehicle with the ability for two-way power flow 

between the vehicle and the electric grid as well as communications hardware and software that 

allow for external control of battery charging and discharging.
311

  Depending on the energy 

market and how long the vehicle owner can allow the car to discharge energy to the grid, annual 

revenue generated for the customer could range from $400-$5,000,
312

 although this opportunity 

comes at the expense of battery degradation effects associated with vehicle-to-grid services.
313

 

Electric Vehicles in Illinois:  The Illinois Department of Commerce and Economic Opportunity 

(DCEO) offers rebates to governments, businesses, educational institutions, non-profits, and 

individual residents toward the installation of Level 2 EV charging stations.  These rebates cover 

50 percent of equipment and installation costs up to the following amounts:  

 $3,750 per networked
314

 single station and $7,500 per networked dual station. 

 $3,000 per non-networked single station and $6,000 per non-networked dual station. 

The maximum rebate award is $49,000, or 50 percent of the total project cost for up to 15 

stations, whichever is less.  Furthermore, the Illinois DCEO incentivizes EV adoption through 

grant funds to support EV supply equipment production to expand and develop related 

businesses such as component manufacturers.
315

  Other potential future Illinois EV charging and 

infrastructure support incentives recommended by the Illinois Electric Vehicle Advisory Council 

include: 

 A program for multi-unit residential buildings to install EV charging stations in shared or 

common area parking spaces. 
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 State agencies providing local grants to install public EV charging stations in strategic 

locations in communities to facilitate EV charging and maximize usage by local 

commuters and other travelers.
316

 

Texas River Cities: The Texas River Cities Plug-in EV (PEV) Initiative managed by Austin 

Energy, is a regional planning effort to promote clean and efficient electric drive cars for Central 

Texas, one of many Electric Vehicle Community Readiness Projects across the country.  

Sponsored by the U.S. DOE with Recovery Act funds, the Texas River Cities has developed an 

infrastructure readiness plan to provide tools and templates to strategically accelerate the 

adoption of EVs.
317

  Austin Energy offers residential customers and PEV owners a rebate of 50 

percent of the cost of the purchase and installation of a Level 2 (240V) Charging Station.  The 

maximum rebate amount for a Level 2 (240V station) is $1,500.
318

   

Oregon Alternative Fuel Tax Credit: The Oregon Department of Energy (ODOE) has up to 

$20 million available in the current biennium for business tax incentives for public transit 

services and AFV and EV infrastructure.  AFV and EV infrastructure that qualify for the 

transportation incentives include projects such as electric vehicle charging, blender pumps and 

CNG systems.  Project applicants can apply for a maximum credit of up to 35 percent of eligible 

project costs.
319

  Oregon also offers residential energy tax credits equal to 25 percent of project 

costs not to exceed $750. Eligible projects include electric vehicle charging stations, vehicle-

attached charging stations and compressed natural gas fueling stations.
320

    

11.2 GHG Impacts 

The Oregon CETIP program analyzed here mostly pertains to providing cleaner vehicle 

alternatives to diesel trucks and buses.  This program would be particularly relevant to reducing 

emissions in Washington’s urban areas where commercial truck and public bus transit are high.  

The Oregon data provide preliminary estimates of the benefit of the program.  In contrast to the 

Oregon program, the California CVRP and the EV Project are programs targeted at vehicles 

generally in the residential sector rather than the commercial sector.  As of August 12, 2013, the 

California CVRP alone had distributed 30,399 rebates for a total of over $66 million for eligible 

vehicles.
321

  Using methods and assumptions from The EV Project’s 2012 report, Lessons 
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Learned – The EV Project Greenhouse Gas (GHG) Avoidance and Cost Reduction
322

, SAIC 

quantified the cost of emissions reductions and the volume of reductions based on California’s 

estimated yearly avoided emissions per vehicle of 1.9 mtCO2e.
323

   

It is important to note that the Oregon CETIP quantifies emissions reductions as tailpipe 

reductions while the California CVRP and the EV Project employed a method to quantify 

reductions over the full life cycle of the EVs. Table 30 summarizes the costs and reductions from 

Oregon’s CETIP, the CVRP, and the EV Project
324

. 

Table 30: GHG Costs and Benefits of EV purchase and charging technology and 

infrastructure support incentives. 

Oregon Commercial Electric Truck Incentive Program (CETIP)
325

 

Cost of Reductions Oregon has invested approximately $4 million.
326

 

Volume of Reductions 4,768 mtCO2e per year.
327

 

Programmatic Status No data readily available. 

Emissions Leakage Displaced emissions were not quantified; however, there are likely 

displaced tailpipe emissions.  EVs have no tailpipe emissions, but they do 

run on electricity, so tailpipe emissions are displaced to the electricity 

sector.  According to a 2012 study by the EV Project, the overall U.S. 

emissions displaced to the electricity sector are lower than those from 

vehicle tailpipes, yielding a net reduction of GHG emissions.
328

    

California Clean Vehicle Rebate Program (CVRP) 

Cost of Reductions The CVRP has distributed 30,399 rebates for a total of over $66 

million for eligible vehicles.
329

 

Volume of Reductions 57,758 mtCO2e per year.
330
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Programmatic Status According to a May 2013 survey of CVRP recipients, EV customers are 

highly satisfied with their decision to drive EVs and use their plug-in EVs 

as their primary mode of transportation.  Furthermore, 95 percent of the 

survey respondents mentioned that the CVRP was an important 

motivating factor in their decision to purchase an EV.  The survey also 

mentions that driver satisfaction is high, but the satisfaction with public 

charging infrastructure is low.
331

 

Emissions Leakage Displaced emissions were not quantified; however, there are likely 

displaced tailpipe emissions.  EVs have no tailpipe emissions, but they do 

run on electricity, so tailpipe emissions are displaced to the electricity 

sector.  According to a 2012 study by the EV Project, the overall U.S. 

emissions displaced to the electricity sector are lower than those from 

vehicle tailpipes, yielding a net reduction of GHG emissions.
332

    

The EV Project (Washington)
333

 

Cost of Reductions Cumulative enrollment through the second quarter of 2013 in Washington 

was 1,062 vehicles. Each vehicle received a charger valued at $700 and up 

to $400 installation costs. Total costs are therefore estimated at $1.2 

million. 

Volume of Reductions The EV Project estimates that Washington participants reduced emissions 

by 1.5 mtCO2e annually per vehicle
334

, which equates to 1,593 mtCO2e 

cumulatively per year.
 
 

Programmatic Status The program is considered a success thus far with a total of over 8,100 

vehicles participating nationwide in the program, 8,200 residential 

chargers installed and 3,750 public commercial chargers installed.
335

 

Emissions Leakage According to a 2012 study by the EV Project, overall U.S. emissions 

displaced to the electricity sector are lower than those from vehicle 

tailpipes, yielding a net reduction of GHG emissions.
336
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11.3 Energy and Economic Impacts 

In considering energy and economic impacts for the programs analyzed here, a major effect of 

switching to cleaner fuels such as electricity is the reduction in fuel use.  As seen in Table 31 

below, the Oregon CETIP estimates annual diesel savings of over 540,000 gallons
337

.  The 

California CVRP and the EV Project could displace approximately 12 million gallons
338

 and 

445,000
339

 gallons of gasoline, respectively.  With increases in the number of EV charging 

facilities and infrastructure, there will likely be increased market penetration of EVs, further 

reducing dependence on fossil fuels.  Greater market penetration will also likely advance 

economic development and jobs in a variety of sectors, from manufacturing and transportation to 

agriculture and the service industry.  Error! Reference source not found. outlines the energy and 

conomic impacts associated with EV purchase and charging technology and infrastructure 

support incentives. 

Table 31: Energy and Economic Impacts of EV purchase and fueling technology and 

infrastructure support incentives. 

Oregon Commercial Electric Truck Incentive Program (CETIP)  

Independence from Fossil 

Fuels, and Economic 

Impact 

Estimated 540,780 gallons of petroleum diesel saved annually.
340

 

Impacts on Fuel Choice Use of electricity in place of petroleum.   

Opportunity for 

Investments in 

Infrastructure and Clean 

Energy/Energy Efficiency 

Engineering, construction, installation, and maintenance of fuel 

infrastructure, especially along highly travelled corridors and at 

participating vehicle purchaser station (for example, bus fleet garage). 

Impact on Different Sectors 

of the Economy 

No data readily available.   

 California Clean Vehicle Rebate Program (CVRP) 

Independence from Fossil 

Fuels, and Economic 

Impact 

The 2012 EV Project estimates that 420 gallons of gasoline are displaced 

annually per vehicle.
341

  That is a total of approximately 12 million 

gallons of gasoline displaced in California.
342
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Impacts on Fuel Choice Use of electricity in place of petroleum.   

Opportunity for 

Investments in 

Infrastructure and Clean 

Energy/Energy Efficiency 

There will be opportunities for engineering, construction, installation, and 

maintenance of public charging infrastructure.  According to the CVRP 

2013 survey, respondent satisfaction for public charging was low
343

, so 

there could be improvements and additions to public charging 

infrastructure. 

Impact on Different Sectors 

of the Economy 

No data readily available.   

The EV Project (Washington) 

Independence from Fossil 

Fuels, and Economic 

Impact 

Using assumptions from the 2012 EV Project study, there is likely to be 

420 gallons of gasoline displaced per vehicle annually.
344

  With 1,062 

vehicles in Washington for this program, that is over 445,000 gallons 

of gasoline displaced, with estimated cost savings of $1,437 per vehicle 

and $1.5 million total in Washington. 

Impacts on Fuel Choice For the EV Project as a whole (all states participating), consumption 

of over 2.9 million gallons of gasoline has been avoided.
 345

  

Opportunity for 

Investments in 

Infrastructure and Clean 

Energy/Energy Efficiency 

There will be opportunities for engineering, construction, installation, and 

maintenance of public charging infrastructure.  Increased electricity 

demand from EV charging may spur new opportunities to support clean 

energy in the electricity sector as clean energy would help reduce overall 

lifecycle emissions.    

Impact on Different Sectors 

of the Economy 

No data readily available. 

 

11.4 Household Impacts and Co-benefits 

As a result of decreased fuel use and mobile emissions, the adoption of EVs generates benefits to 

public health.  With the cleaner technologies of new or retrofitted vehicles, the Oregon CETIP 

estimated reductions in pollutants such as particulate matter (PM2.5 and PM10), nitrogen oxide 

(NOx), hydrocarbons, and carbon monoxide (CO).  Air quality can improve with decreases in 

these pollutants, potentially improving the health and surrounding environments truck drivers, 

and employees of the companies and jurisdictions participating in these types of commercial EV 

programs.  Table 32 shows the reductions to the pollutants quantified for each program. 
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Table 32: Household Impacts and Co-Benefits of EV purchase and charging technology 

and infrastructure support incentives. 

Oregon Commercial Electric Truck Incentive Program (CETIP) 

Effect on Household 

Consumption and Spending  

No data readily available.   

Measures to Mitigate to 

Low-income Populations, 

or Economic Impact 

No data readily available.   

Significant Co-benefits Potential reduction in adverse effects to public health from diesel 

emissions.  Annual reductions include: 

PM2.5 = 1.6 metric tons  

NOx = 50.2 metric tons 

Hydrocarbons  = 2.9 metric tons  

CO = 15.6 metric tons
346

 

California Clean Vehicle Rebate Program (CVRP) 

Effect on Household 

Consumption and Spending  

No data readily available. 

Measures to Mitigate to 

Low-income Populations, 

or Economic Impact 

No data readily available.   

Significant Co-benefits No data readily available.   

The EV Project (Washington) 

Effect on Household 

Consumption and Spending  
The EV Project estimates a net savings of $1,437 per vehicle

347
 and 

$1,526,328 cumulatively
348

 for residents in Washington as a result of 

energy cost savings. 

Measures to Mitigate to 

Low-income Populations, 

or Economic Impact 

No data readily available. 

Significant Co-benefits No data readily available. 
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 Oregon Department of Transportation CTEIP Presentation (June 22, 2012).  Online at: 

http://www.oregon.gov/ODOT/HWY/OIPP/docs/cetiproadmap5.pdf (Slide 10) 
347

 The EV Project.  Lessons Learned – The EV Project Greenhouse Gas (GHG) Avoidance and Cost Reduction (July 

2012). Prepared for the U.S. Department of Energy Award #DE-EE0002194. Online at: 

http://www.theevproject.com/cms-assets/documents/106077-891082.ghg.pdf (Adapted from Table 4-1, pages 16-18). 
348

 Total Annual EV Savings = Annual EV Savings per Individual Vehicle ($1,437) x Number of Vehicles Enrolled in EV 

Project as of the Second Quarter in 2013 (1,062 vehicles in Washington) 

http://www.oregon.gov/ODOT/HWY/OIPP/docs/cetiproadmap5.pdf
http://www.theevproject.com/cms-assets/documents/106077-891082.ghg.pdf


APPENDIX A: Literature review of existing policies 

P a g e  | 94 

12 Alternative Fuel Vehicle (AFV) Purchase Incentives and Infrastructure Support, 

including Advanced Biofuels 

Policy Definition Targeted Sector or Emissions 

AFV purchase incentives and infrastructure support are programs 

providing funding to AFV vehicle and fueling technology 

development to increase the penetration of AFVs into the 

automotive market.  Types of incentives include but are not limited 

to grants, loans, tax exemptions, and purchase vouchers.  

Transportation 

GHGs and Costs 

 New York City Clean-fueled Bus Program: Program costs are approximately $10.2 million 

with estimated GHG reductions 144,434 mtCO2e over the lifetime of vehicles. 

 Illinois Green Fleet Program: Grant money spending is at $148,472 with estimated reductions 

at 3,705 mtCO2e per year. 

 Western New York Biodiesel: The total cost of the project to date is $420,000, and has led to a 

15 percent reduction in CO2 emissions from their original diesel emissions baseline. 

 USDA Advanced Biofuel Payment Program: In June 2013, the USDA announced up to $98.6 

million to support the production of advanced biofuels, and an opportunity for eligible producers 

to submit applications.  No emissions reduction data was available at the time of this research. 

 California Energy Commission AFV Program: Research indicates that the CEC awarded 

around $140 million to biofuels through the first for investment plans as of December 2011.  The 

CEC estimates there to be GHG emissions reductions anywhere from between 1,326,694 mtCO2e 

and 6,682,472 mtCO2e by 2020. 

Implementation Issues and Lessons Learned 

 Potential interactions with the low carbon fuel standard. 

 Increases in AFV incentives can increase consumer purchasing of AFVs. 

 Need for additional commercial/public infrastructure incentives to support AFV adoption and 

market penetration. 

Costs and Benefits to Consumers Costs and Benefits to Businesses 

 Public health benefits from reduced diesel 

emissions. 

 Consumers receive incentives for their 

purchase and use of AFVs, generally 

reducing the up-front cost of the vehicle.  

Consumers may incur the cost of interest 

on loans received to purchase an AFV. 

 Fuel prices may fluctuate based on 

development of refining capacity for in-

state biofuel production or purchase out-of-

state alternative fuels, among other factors. 

 Opportunities for engineering and 

manufacturing jobs within the State of 

Washington. 

 Shifts away from petroleum-based fuels 

(e.g., gasoline and diesel) will have 

negative impacts on businesses involved in 

oil production, refining and transportation. 

 Significant increases in biofuel production 

will positively impact biofuel production, 

refining, and transportation along with the 

farming and agricultural sectors of the 

economy as a result of additional demand 

for fuel feedstock 

 

As mentioned in the previous EV section, fuel consumption in the transportation sector is the 

largest source of emissions in the State of Washington, making incentives to purchase alternative 

fuel vehicles (AFVs) and fund associated infrastructure construction and fueling support an 
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important step to reducing on-road GHG emissions.  Currently, Washington provides certain tax 

exemptions for AFVs, and provides loans and grants for research and development in the 

production of alternative fuels.
349

  Fuels powering AFVs are less carbon-intensive than 

traditional fossil fuels, allowing AFV fuel use to reduce GHG emissions from the transportation 

sector.  Market penetration and adoption of EVs and AFVs can be further increased through 

incentives such as loans, grants and rebates for fueling technology and infrastructure 

development to minimize the investment cost of purchasing and using EVs and AFVs for 

consumers.   

12.1 Existing Policies 

This section analyzes existing policies implemented in other jurisdictions which target incentives 

to purchase and fund infrastructure for AFVs.  Each of the programs described below were 

considered as examples of AFV purchase incentive and fueling technology and infrastructure 

programs relevant to Washington.
350

  Many of these programs have not publically provided 

emissions reduction data and those that do are generally preliminary results or estimates.  The 

studies listed below provided quantitative data, and will be further analyzed in the following 

subsections: 

 New York City Transit Authority Clean-fueled Bus Program 

 Illinois Green Fleet Program 

 Western New York Biofuel Initiative 

 The USDA Advanced Biofuel Payment Program 

 California Alternative and Renewable Fuel and Vehicle Technology Program 

New York Alternative Fuel and Advanced Vehicle Funding
351

 and Heavy-Duty Alternative 

Fuel and Advanced Vehicle Purchase Vouchers
352,353

: The New York State Energy Research 

and Development Authority (NYSERDA) AFV Program provides financial assistance and 

technical information to encourage fleets in the State of New York to purchase EVs and AFVs 

and install fueling facilities or charging stations.  AFVs and EVs that qualify for funding use 

natural gas, propane, and electricity, including certain hybrid-electric vehicles.  Projects that 

have benefitted from this program include the New York City Transit Authority Clean-fueled 

                                                 
349

U.S. DOE EERE. Alternative Fuels Data Center (Washington- and policy- specific database query). Online at:  

http://www.afdc.energy.gov/laws/search?p=search&location[]=WA&search_button=y  
350

 Note that the Oregon Alternative Fuel Loans policy originally to be considered under this section of the policy analysis 

was switched to the AFV/EV infrastructure section as that program focuses more on infrastructure than vehicle purchase. 
351

 New York State Energy Research & Development Authority (NYSERDA). Alternative Fuel Vehicle Program. Online 

at: http://www.nyserda.ny.gov/BusinessAreas/Energy-Innovation-and-Business-Development/Research-and-

Development/Transportation/Alternative-Fuel-Vehicles.aspx  
352

 NYSERDA. New York Truck - Voucher Incentive Program (NYT-VIP). Online at: https://truck-vip.ny.gov/index.php  
353

 It is important to note that the New York program includes incentives for both EVs and AFVs, but has been placed 

under this section due to the tendency of the programs to focus on AFVs. 

http://www.afdc.energy.gov/laws/search?p=search&location%5b%5d=WA&search_button=y
http://www.nyserda.ny.gov/BusinessAreas/Energy-Innovation-and-Business-Development/Research-and-Development/Transportation/Alternative-Fuel-Vehicles.aspx
http://www.nyserda.ny.gov/BusinessAreas/Energy-Innovation-and-Business-Development/Research-and-Development/Transportation/Alternative-Fuel-Vehicles.aspx
https://truck-vip.ny.gov/index.php
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Bus Program, the Clean Air School Bus Program, the New York Truck Voucher Incentive 

Program, and Albany International Airport natural gas airport fleet project.
354

 

Illinois Green Fleets: The Illinois Green Fleets program began in 2000, and gives recognition to 

corporate and small business, government, and other fleets in Illinois that are excellent examples 

of “greening” their fleet operation.  The Green Fleets program is an umbrella for other initiatives 

such as the Alternative Fuel Rebates Program and the Illinois Clean Diesel Grant Program.  The 

Alternative Fuel Rebates Program offers rebates to anyone for using E85 or biodiesel fuels (20 

percent blend or higher), for purchasing a new AFV, or for converting a conventional vehicle to 

alternate fuel (e.g., E85, B20, natural gas, propane, hydrogen, and electric).  The
 
Clean Diesel 

Grant Program focuses on diesel upgrades and conversion of engines to increase efficiency in 

mainly buses and trucks.
355

  

Western New York Biodiesel Initiative: The NYSERDA AFV Program provides financial 

assistance and technical information to encourage fleets in the State of New York to purchase 

AFVs and install fueling facilities or charging stations.
356

   NYSERDA provided roughly 

$420,000 dollars to biodiesel infrastructure and fuel deployment projects in Western New York.  

$60,000 goes to biodiesel infrastructure like tanks and dispensers while the remaining $360,000 

is allocated for purchasing 1.2 million gallons of B-20 fuels for programs that support this 

initiative.
357

  

The USDA Advanced Biofuel Payment Program: This program, within the USDA’s Rural 

Development Office, provides payments
358

 to biofuel producers to support and expand 

production of advanced biofuels.
359

 Under this program, payments are made to eligible producers 

based on the amount of advanced biofuels produced from renewable biomass, other than corn 

kernel starch. Biofuel can be made from a variety of non-food sources, including waste products. 

Examples of eligible feedstocks include, but are not limited to, crop residue, animal, food and 

yard waste material, vegetable oil, and animal fat. To be eligible, producers must enter into a 

contract with USDA Rural Development for advanced biofuels production and submit records to 

document their production.
360

  Through this and other programs, USDA is working to support the 

                                                 
354

 Examples of NYSERDA AFV program case studies online at: http://www.nyserda.ny.gov/Publications/Case-

Studies/AFV-Case-Studies.aspx  
355

 Illinois Environmental Protection Agency. Illinois Green Fleets. Online at: http://www.illinoisgreenfleets.org/  
356

 New York State Energy Research & Development Authority (NYSERDA). Alternative Fuel Vehicle Program. Online 

at: http://www.nyserda.ny.gov/BusinessAreas/Energy-Innovation-and-Business-Development/Research-and-

Development/Transportation/Alternative-Fuel-Vehicles.aspx  
357

 New York State Energy Research & Development Authority (NYSERDA).  Western New York Biodiesel Initiative 

Case Study.  Online at: http://www.nyserda.ny.gov/Publications/Case-Studies/AFV-Case-Studies.aspx  
358

 One payment is based on actual production and another payment is based on incremental production. 
359

 U.S. Department of Agriculture Advanced Biofuel Payment Program.  Online at: 

http://www.rurdev.usda.gov/BCP_Biofuels.html   
360

 U.S. Department of Agriculture Rural Development Energy Programs Fact Sheet.  Online at: 

http://www.rurdev.usda.gov/SupportDocuments/RD_energy_factsheet_1928_2009_final.pdf  

http://www.nyserda.ny.gov/Publications/Case-Studies/AFV-Case-Studies.aspx
http://www.nyserda.ny.gov/Publications/Case-Studies/AFV-Case-Studies.aspx
http://www.illinoisgreenfleets.org/
http://www.nyserda.ny.gov/BusinessAreas/Energy-Innovation-and-Business-Development/Research-and-Development/Transportation/Alternative-Fuel-Vehicles.aspx
http://www.nyserda.ny.gov/BusinessAreas/Energy-Innovation-and-Business-Development/Research-and-Development/Transportation/Alternative-Fuel-Vehicles.aspx
http://www.nyserda.ny.gov/Publications/Case-Studies/AFV-Case-Studies.aspx
http://www.rurdev.usda.gov/BCP_Biofuels.html
http://www.rurdev.usda.gov/SupportDocuments/RD_energy_factsheet_1928_2009_final.pdf
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research, investment and infrastructure necessary to build a strong biofuels industry that creates 

jobs and broadens the range of feedstocks used to produce renewable fuel. 

California Alternative and Renewable Fuel and Vehicle Technology Program (ARFVT)
361

:  

This program provides funding of up to $100 million annually, leveraging public and private 

investment to develop and deploy clean, efficient, and low‐carbon alternative fuels and 

technologies.
362

  California’s objective is to produce 20 percent of biofuels used in state by 2010, 

40 percent by 2020, and 75 percent by 2050.  The CEC developed and adopted three investment 

plans since 2008 that guide more than $361 million in total awards for the first four fiscal years 

of the ARFVT Program, of which $114.9 million was allocated to biofuels. Using funds from 

this first investment plan (fiscal years 2008‐09 and 2009‐10), plus a portion of funds from the 

second investment plan (fiscal year 2010‐2011), the Energy Commission funded 86 projects 

totaling $197.4 million to date, of which $64 million was awarded to biofuels.
363

 The most recent 

investment plan, covering fiscal years 2012-2013, allocates $20 million and $21.5 million to 

alternative fuel production and alternative fuel infrastructure, respectively
364

. 

Utah AFV and Fueling Infrastructure Grants and Loans: 
 
The Utah Clean Fuels Vehicle 

Grant and Loan Program is funded through the Clean Fuels and Vehicle Technology Fund, and 

provides grants and loans to assist businesses and government entities in alleviating the 

following costs: 

 

 Converting vehicles to operate on clean fuels.  

 Incremental cost of purchasing original equipment manufactured clean fuel vehicles. 

 Retrofitting diesel vehicles with U.S. EPA verified closed crankcase filtration devices, 

diesel oxidation catalysts, and/or diesel particulate filters.  

 Fueling equipment for public and private sector business and government vehicles (these 

grants require federal and non-federal matching funds).
365

 

 

Accomplishments to date include the purchase of eight CNG refuse trucks and two CNG transit 

buses, and the conversion of five vehicles to run on a cleaner fuel.
366

 

                                                 
361

 California Energy Commission. California’s Alternative & Renewable Fuel & Vehicle Technology Program. Online at: 

http://www.energy.ca.gov/drive/  
362

 California Energy Commission. Background Information:  2013-2014 Investment Plan for the Alternative and 

Renewable Fuel and Vehicle Technology Program.  Online at: http://www.energy.ca.gov/2012-ALT-2/background.html  
363

 California Energy Commission.  Benefits report for the Alternative and Renewable Fuel and Vehicle Technology 

Program (December 2011). Online at: http://www.energy.ca.gov/2011publications/CEC-600-2011-008/CEC-600-2011-

008-SD.pdf (page 20)  
364

 California Energy Commission.  2012‐ 2013 Investment Plan Update for the Alternative and Renewable Fuel and 

Vehicle Technology Program (May 2012).  Online at: http://www.energy.ca.gov/2012publications/CEC-600-2012-

001/CEC-600-2012-001-CMF.pdf (page 4) 
365

 U.S. DOE EERE. Alternative Fuels Data Center (Utah Laws and Incentives for Vehicle Drivers and Owners).  Online 

at: http://www.afdc.energy.gov/laws/laws/UT/user/3260  

http://www.energy.ca.gov/drive/
http://www.energy.ca.gov/2012-ALT-2/background.html
http://www.energy.ca.gov/2011publications/CEC-600-2011-008/CEC-600-2011-008-SD.pdf
http://www.energy.ca.gov/2011publications/CEC-600-2011-008/CEC-600-2011-008-SD.pdf
http://www.energy.ca.gov/2012publications/CEC-600-2012-001/CEC-600-2012-001-CMF.pdf
http://www.energy.ca.gov/2012publications/CEC-600-2012-001/CEC-600-2012-001-CMF.pdf
http://www.afdc.energy.gov/laws/laws/UT/user/3260
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Texas Clean Transportation Triangle (CTT) Program (Natural Gas): A program of the 

Texas Emissions Reduction Plan (TERP), the CTT program provides grants to create natural gas 

fueling stations along interstate highways.
367

  The purpose of this program is to develop a 

foundation for a natural gas vehicle market that is self-sustaining through strategic distribution of 

fueling facilities and the expansion of natural gas use in larger vehicles.  LNG stations are 

eligible for up to $250,000 grants while CNG stations can receive a maximum of $100,000 in 

funding.  Total funding available for the program amounted to $1.8 million as of January 

2013.
368

 

12.2 GHG Impacts 

The New York and Illinois programs analyzed here mostly pertain to providing cleaner vehicle 

alternatives to diesel trucks and buses.  These programs would be particularly relevant to 

reducing emissions in Washington’s urban areas where commercial truck and public bus transit 

are high.  The Illinois data provide preliminary estimates of the benefit of the program while the 

New York data come from a case studies completed by the New York City Transit Authority.  In 

contrast to these three programs, the USDA and California programs mainly target advanced 

biofuel production and AFV technology development.  Table 30 summarizes the costs and 

reductions of these five AFV programs as there was no data for the other programs described 

above.   

Table 33. GHG Costs and Benefits of AFV purchase and fueling technology and 

infrastructure support incentives.
369

 

New York City Transit Authority Clean-fueled Bus Program
370

 

Cost of Reductions Program costs are approximately $10.2 million.
371

 

                                                                                                                                                             
366

 Utah Department of Environmental Quality. Division of Air Quality, Mobile Sources and Transportation Section. Clean 

Fuel Vehicle Grant and Loan Program. Online at: http://www.cleanfuels.utah.gov/grants/grantsintro.htm  
367

 Texas Commission on Environmental Quality. Clean Transportation Triangle (CTT) Program. Online at:  

http://www.tceq.texas.gov/airquality/terp/ctt.html/  
368

 Texas Commission on Environmental Quality. Clean Transportation Triangle (CTT) Program: Solicitation 582-13-

31009 Presentation at the CTT Grant Workshop (January 23, 2013).  Online at:  

http://www.tceq.texas.gov/airquality/terp/ctt.html/ 
369

 It is assumed that the New York and Illinois programs quantified GHG emissions reductions as tailpipe 

reductions, but the case studies did not indicate the type of reductions quantified.  Furthermore, it is assumed that the 

CEC program calculated reductions on a life-cycle basis as the report alluded to “biofuel production projects” and 

not just reductions from vehicles.    
370

 The New York City Clean-fueled Bus Program purchased 192 compressed natural gas and 91 diesel hybrid-electric 

buses. 
371

 NYSERDA/New York City Clean-Fueled Bus Program Case Study: Hybrid-electric and Natural Gas Buses.  Online at: 

http://www.nyserda.ny.gov/Publications/Case-Studies/AFV-Case-Studies.aspx   

http://www.cleanfuels.utah.gov/grants/grantsintro.htm
http://www.tceq.texas.gov/airquality/terp/ctt.html/
http://www.tceq.texas.gov/airquality/terp/ctt.html/
http://www.nyserda.ny.gov/Publications/Case-Studies/AFV-Case-Studies.aspx
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Volume of Reductions 144,434 mtCO2e over lifetime of vehicles.
372

 Note that other programs 

estimate volume of emissions reductions on an annual basis, but this 

estimate is over the lifetime of the vehicles.  NYSERDA did not provide 

the estimated lifetime of these vehicles. 

Programmatic Status Yes, according to the case study "drivers, passengers, and the public now 

perceive hybrid-electric and CNG buses positively, and drivers report that 

passengers are impressed with the new technology."  A goal was public 

acceptance of the new technology.
373

 

Emissions Leakage No anticipated displacement. 

Illinois Green Fleet: Clean Diesel Grant Program
374

 

Cost of Reductions A 2009 grant application to U.S. EPA pegs spending at $148,472.
375

 

Volume of Reductions 3,705 mtCO2e per year.
376

 

Programmatic Status 20 projects have been completed through 2012.
377

 

Emissions Leakage No anticipated displacement. 

Western New York Biodiesel Initiative 

Cost of Reductions The total cost of the project to date is $420,000, and has led to a 15 

percent reduction in CO2 emissions from their original diesel emissions 

baseline.
378

 

Volume of Reductions Although no quantitative data are available, analysis by NYSERDA 

estimates a reduction of 15 percent in CO2 emissions from their original 

diesel emissions baseline due to the program.
379

 

Programmatic Status Yes, 160 heavy-duty diesel vehicles, including buses and dump trucks, are 

participating in the program.  At the time of the case study, over 615,000 

gallons of B20 had been used in these vehicles that have traveled more 

than 2.6 million miles.  Furthermore, there was a seamless transition to 

the B20 fuel, no reported loss in engine power, and fuel economy 

consistent with straight diesel.
380

 

Emissions Leakage No anticipated displacement. 

                                                 
372

 Ibid.   
373

 Ibid. 
374

 The Illinois Green Fleet program converted roughly 270 vehicles (trucks, buses, and locomotives) to clean fuels. 
375

 Illinois Green Fleets: Green Jobs, Clean Diesel, Clean Air.  2009.  A Grant Application submitted to the U.S. 

Environmental Protection Agency-Region 5 by the Illinois Environmental Protection Agency, the American Lung 

Association of Illinois, and the Respiratory Health Association of Metropolitan Chicago on behalf of the Illinois Clean 

Diesel Workgroup, (page 10).  Online at: 

http://www.recovery.illinois.gov/documents/Applications/IEPA%2066.039%20National%20Clean%20Diesel.pdf. 
376

 Ibid. Note that this number was converted from short tons to metric tons.  
377

 Illinois Green Fleets: Illinois 2012 DERA Grant Projects Completed (April 8, 2013).  Online at: 

http://www.illinoisgreenfleets.org/2012-dera-grant-projects.pdf  
378

 NYSERDA Western New York Biodiesel Initiative Case Study.  Online at: 

http://www.nyserda.ny.gov/Publications/Case-Studies/AFV-Case-Studies.aspx 
379

 Ibid.  
380

 Ibid. 

http://www.recovery.illinois.gov/documents/Applications/IEPA%2066.039%20National%20Clean%20Diesel.pdf
http://www.illinoisgreenfleets.org/2012-dera-grant-projects.pdf
http://www.nyserda.ny.gov/Publications/Case-Studies/AFV-Case-Studies.aspx
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USDA Advanced Biofuel Payment Program 

Cost of Reductions To date, over 280 producers in 45 states and territories have received 

$192.5 million in payments.
381

 In June 2013, the USDA announced up to 

$98.6 million to support the production of advanced biofuels, and an 

opportunity for eligible producers to submit applications.
382

  

Volume of Reductions Data not readily available. 

Programmatic Status This program is considered a success and has supported the production of 

more than 3 billion gallons of advanced biofuel and the equivalent of more 

than 36 billion kilowatt hours of electric energy.
383

 

Emissions Leakage  There were no quantitative data readily available.  

CEC Alternative and Renewable Fuel and Vehicle Technology Program 

Cost of Reductions As of December 2011, $64 million was awarded to biofuels through the 

first two investment plans, and an additional $76 million is being allocated 

to biofuels and alternative fuel production in the 3
rd

 and 4
th
 investment 

plans. 

Volume of Reductions The CEC estimates annual carbon emission reductions from biofuel 

production projects by 2020 to be between 1,326,694 mtCO2e and 

6,682,472 mtCO2e.
384

 

Programmatic Status The CEC finds that the economic and environmental benefits resulting 

from the first round of ARFVT Program funding awards to be a success 

and demonstrates measurable progress toward achieving multiple state 

policy goals. 
385

 

Emissions Leakage There were no quantitative data readily available, but biofuel production 

can cause some emissions from land use and processing.   

 

12.3 Energy and Economic Impacts 

In considering energy and economic impacts for the programs analyzed here, a major effect of 

switching to cleaner fuels such as biodiesel or natural gas is the reduction in fuel use.  Each of 

these programs provides substantial displacement of petroleum fuels to advanced biofuels.  Table 

                                                 
381

 U.S. Department of Agriculture.  News Release: USDA Announces A Notice of Contract Proposals to Support 

Advanced Biofuels Production (June 11, 2013).  Online at:  

http://www.usda.gov/wps/portal/usda/usdahome?contentid=2013/06/0123.xml  
382

 U.S. Department of Agriculture.  News Release: USDA Announces A Notice of Contract Proposals to Support 

Advanced Biofuels Production (June 11, 2013).  Online at:  

http://www.usda.gov/wps/portal/usda/usdahome?contentid=2013/06/0123.xml or http://www.gpo.gov/fdsys/pkg/FR-2013-

06-11/pdf/2013-13778.pdf  
383

 . Department of Agriculture.  News Release: Producers in 38 States Receive Funds to Support Advanced Biofuel 

Production.  Online at: http://www.rurdev.usda.gov/STELPRD4020614_print.html  
384

 California Energy Commission.  Benefits report for the Alternative and Renewable Fuel and Vehicle Technology 

Program (December 2011). Online at: http://www.energy.ca.gov/2011publications/CEC-600-2011-008/CEC-600-2011-

008-SD.pdf (page 26) 
385

Ibid (page 1).  

http://www.usda.gov/wps/portal/usda/usdahome?contentid=2013/06/0123.xml
http://www.usda.gov/wps/portal/usda/usdahome?contentid=2013/06/0123.xml
http://www.gpo.gov/fdsys/pkg/FR-2013-06-11/pdf/2013-13778.pdf
http://www.gpo.gov/fdsys/pkg/FR-2013-06-11/pdf/2013-13778.pdf
http://www.rurdev.usda.gov/STELPRD4020614_print.html
http://www.energy.ca.gov/2011publications/CEC-600-2011-008/CEC-600-2011-008-SD.pdf
http://www.energy.ca.gov/2011publications/CEC-600-2011-008/CEC-600-2011-008-SD.pdf
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34 presents the jurisdictional data on the energy and economic impacts of AFV purchase and 

charging technology and infrastructure support incentives. 

Table 34. Energy and Economic Impacts of AFV purchase and charging technology and 

infrastructure support incentives. 

New York City Transit Authority Clean-fueled Bus Program 

Independence from Fossil 

Fuels, and Economic 

Impact 

Estimated 10,250,968 gallons of diesel displaced over the lifetime of the 

vehicles.
386

 

Impacts on Fuel Choice Use of natural gas in place of petroleum. 

Opportunity for 

Investments in 

Infrastructure and Clean 

Energy/Energy Efficiency 

Engineering, construction, installation, and maintenance of fuel 

infrastructure. 

Impact on Different Sectors 

of the Economy 

No data readily available.   

Illinois Green Fleet: Clean Diesel Grant Program 

Independence from Fossil 

Fuels, and Economic 

Impact 

Estimated 403,837 gallons of diesel saved per year.
387

 

Impacts on Fuel Choice No data readily available.   

Opportunity for 

Investments in 

Infrastructure and Clean 

Energy/Energy Efficiency 

Opportunities for jobs to retrofit vehicles with new technology.  Estimated 

creation of 123 new jobs from multiple projects under this program.
388

 

Impact on Different Sectors 

of the Economy 

No data readily available.   

Western New York Biodiesel Initiative  

Independence from Fossil 

Fuels, and Economic 

Impact 

The Initiative anticipates increased independence from fossil fuels 

with an estimated 123,000 gallons of diesel displaced by the B20 fuel.
389

 

                                                 
386

 NYSERDA/New York City Clean-Fueled Bus Program Case Study: Hybrid-electric and Natural Gas Buses.  Online at: 

http://www.nyserda.ny.gov/Publications/Case-Studies/AFV-Case-Studies.aspx 
387

 Illinois Green Fleets: Green Jobs, Clean Diesel, Clean Air.  2009.  A Grant Application submitted to the U.S. 

Environmental Protection Agency-Region 5 by the Illinois Environmental Protection Agency, the American Lung 

Association of Illinois, and the Respiratory Health Association of Metropolitan Chicago on behalf of the Illinois Clean 

Diesel Workgroup, (page 10).  Online at: 

http://www.recovery.illinois.gov/documents/Applications/IEPA%2066.039%20National%20Clean%20Diesel.pdf 
388

 Illinois Green Fleets: Green Jobs, Clean Diesel, Clean Air.  2009.  A Grant Application submitted to the U.S. 

Environmental Protection Agency-Region 5 by the Illinois Environmental Protection Agency, the American Lung 

Association of Illinois, and the Respiratory Health Association of Metropolitan Chicago on behalf of the Illinois Clean 

Diesel Workgroup, (page 4).  Online at: 

http://www.recovery.illinois.gov/documents/Applications/IEPA%2066.039%20National%20Clean%20Diesel.pdf 
389

 NYSERDA Western New York Biodiesel Initiative Case Study.  Online at: 

http://www.nyserda.ny.gov/Publications/Case-Studies/AFV-Case-Studies.aspx 

http://www.nyserda.ny.gov/Publications/Case-Studies/AFV-Case-Studies.aspx
http://www.recovery.illinois.gov/documents/Applications/IEPA%2066.039%20National%20Clean%20Diesel.pdf
http://www.recovery.illinois.gov/documents/Applications/IEPA%2066.039%20National%20Clean%20Diesel.pdf
http://www.nyserda.ny.gov/Publications/Case-Studies/AFV-Case-Studies.aspx
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Impacts on Fuel Choice Use of biodiesel in place of diesel for participants. 

Opportunity for 

Investments in 

Infrastructure and Clean 

Energy/Energy Efficiency 

$60,000 has been invested in biodiesel infrastructure like tanks and 

dispensers, and $360,000 is allocated for purchasing 1.2 million gallons 

of B20 fuels for programs that support this initiative.
390

 

Impact on Different Sectors 

of the Economy 

There is the potential for engineering, construction, installation, and 

general maintenance of fuel infrastructure. 

USDA Advanced Biofuel Payment Program  

Independence from Fossil 

Fuels, and Economic 

Impact 

Reduces dependence on fossil fuels. 

Impacts on Fuel Choice Data not readily available. 

Opportunity for 

Investments in 

Infrastructure and Clean 

Energy/Energy Efficiency 

The on-road diesel market alone is about 35 billion to 40 billion gallons 

per year
391

, indicating that there is the potential for the growing biodiesel 

market. 

Impact on Different Sectors 

of the Economy 

Advanced biofuel industry supports economic development and jobs in a 

variety of sectors, from manufacturing and transportation to agriculture 

and service industry.  

CEC  Alternative and Renewable Fuel and Vehicle Technology Program 

Independence from Fossil 

Fuels, and Economic 

Impact 

The CEC estimates that by 2020 biodiesel and ethanol production will 

displace petroleum anywhere from 9.4-378.1 million gallons and 14-

59.2 million gallons annually, respectively.
392

 

Impacts on Fuel Choice Increased use of biodiesel and ethanol in place of diesel and gasoline. 

Opportunity for 

Investments in 

Infrastructure and Clean 

Energy/Energy Efficiency 

In December 2011, CEC published projected job benefits from the entire 

ARFVT Program, and estimates that 5,400 jobs will be created to help 

implement their Program‐funded projects, of which 1,912 are 

anticipated to be short-term jobs (1-18 months) and 3,482 are 

anticipated to be long-term jobs.
 393

 

Impact on Different Sectors 

of the Economy 

Job creation will be in manufacturing, construction, engineering as well as 

operation and maintenance. The CEC estimates about 1,500 jobs created in 

fuel production alone by the commercialization phase.
394

 

 

12.4 Household Impacts and Co-benefits 
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http://www.biodiesel.org/docs/default-source/ffs-basics/biodiesel--advanced-biofuel---here-and-now-
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 California Energy Commission.  Benefits report for the Alternative and Renewable Fuel and Vehicle Technology 

Program (December 2011). Online at: http://www.energy.ca.gov/2011publications/CEC-600-2011-008/CEC-600-2011-

008-SD.pdf (page 34) 
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As a result of decreased fuel use and mobile emissions, the implementation of AFV programs 

generates benefits to public health.  With the cleaner technologies of new or retrofitted vehicles, 

the New York and Illinois programs estimated reductions in pollutants such as particulate matter 

(PM2.5 and PM10), nitrogen oxide (NOx), hydrocarbons, and carbon monoxide (CO).  The 

Western New York Biodiesel Initiative stated that there was a major reduction in diesel odor and 

particulate matter emitted from the vehicles.
395

  Air quality can improve with decreases in these 

pollutants, potentially improving the health and surrounding environments for school children, 

mass transit riders, truck drivers, and employees of the companies and jurisdictions participating 

in these AFV programs.  Table 35 shows the reductions to the pollutants quantified for each 

program. 

Table 35. Household Impacts and Co-Benefits of AFV purchase and charging technology 

and infrastructure support incentives. 

New York City Transit Authority Clean-fueled Bus Program 

Effect on Household 

Consumption and Spending  

No data readily available.   

Measures to Mitigate to 

Low-income Populations, 

or Economic Impact 

No data readily available.   

Significant Co-benefits Potential reduction in adverse effects to public health from diesel 

emissions.  Reductions over the lifetime of the vehicles include: 

PM10 = 89 metric tons  

NOx = 1,682 metric tons
396

 

Illinois Green Fleet: Clean Diesel Grant Program 

Effect on Household 

Consumption and Spending  

No data readily available.   

Measures to Mitigate to 

Low-income Populations, 

or Economic Impact 

No data readily available.   

Significant Co-benefits Potential reduction in adverse effects to public health from diesel 

emissions.  Annual reductions include:  

PM2.5 = 5.7 metric tons 

NOx = 907 metric tons 

Hydrocarbons = 8.3 metric tons
397
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 NYSERDA Western New York Biodiesel Initiative Case Study.  Online at: 

http://www.nyserda.ny.gov/Publications/Case-Studies/AFV-Case-Studies.aspx 
396

 NYSERDA/New York City Clean-Fueled Bus Program Case Study: Hybrid-electric and Natural Gas Buses.  Online at: 

http://www.nyserda.ny.gov/Publications/Case-Studies/AFV-Case-Studies.aspx 
397

 Illinois Green Fleets: Green Jobs, Clean Diesel, Clean Air.  2009.  A Grant Application submitted to the U.S. 

Environmental Protection Agency-Region 5 by the Illinois Environmental Protection Agency, the American Lung 

Association of Illinois, and the Respiratory Health Association of Metropolitan Chicago on behalf of the Illinois Clean 

Diesel Workgroup, (page 10).  Online at: 

http://www.recovery.illinois.gov/documents/Applications/IEPA%2066.039%20National%20Clean%20Diesel.pdf 
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Western New York Biodiesel Initiative 

Effect on Household 

Consumption and Spending  

No data readily available. 

Measures to Mitigate to 

Low-income Populations, 

or Economic Impact 

No data readily available. 

Significant Co-benefits Potential reduction in adverse effects to public health from diesel 

emissions.  There has been a major reduction in diesel odor and particulate 

matter emitted from the vehicles.
398

 

USDA Advanced Biofuel Payment Program 

Effect on Household 

Consumption and Spending  

Data not readily available. 

Measures to Mitigate to 

Low-income Populations, 

or Economic Impact 

Data not readily available. 

Significant Co-benefits In addition to job creation and reduced carbon emission, advanced biofuels 

also create economic development opportunities, reduce urban air 

pollutants improve public health, and provide long-term energy security. 

CEC  Alternative and Renewable Fuel and Vehicle Technology Program 

Effect on Household 

Consumption and Spending  

No data readily available. 

Measures to Mitigate to 

Low-income Populations, 

or Economic Impact 

No data readily available. 

Significant Co-benefits In addition to job creation and reduced carbon emission, advanced biofuels 

also create economic development opportunities, reduce urban air 

pollutants improving public health, and provide long-term energy security. 
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13 Investments in Public Transit Infrastructure 

Policy Definition Targeted Sector or Emissions 

Public transit includes any means of mass transportation for the 

general public, which can include buses, trolleys, trains, metro 

systems, and ferries, among others. Public transit is often provided 

for reasons other than GHG reduction, including increased mobility 

of the population and accessibility to transportation, affordability of 

transportation, and reduced congestion. GHG reduction benefits from 

public transit come from moving a larger number of people on less 

fuel, and often cleaner fuel, than traditional passenger motor vehicle 

travel, reducing fossil fuel consumption, and therefore GHG 

emissions. In Washington as elsewhere, public transit is primarily a 

local activity serving the specific needs of each community. 

Transportation 

GHGs and Costs 

GHG emission reductions directly attributable to public transit infrastructure development are difficult to 

quantify due to the high number of variables involved. In July of 2010, Johns Hopkins University and 

the Center for Climate Strategies estimated that transit expansion would result in 27.05 MMTCO2e 

annual reduction in GHG emissions nationwide by 2020, at an expected $16.72/mtCO2e cost.  The 

analysis of expected reductions considered actions at the federal, state and local levels to implement 

transit programs, which included additional federal funding, additional state funding and “fast tracking” 

capital investment, and increased development of transit capacity and maintenance level of effort at the 

local level.  
In 2008, the Washington State Climate Advisory Team quantified expected cumulative GHG savings of 

development and expansion of “Transit, Ridesharing, and Commuter Choice Programs” to be 23.6 

MMTCO2e for the State of Washington from 2008-2020 (cost was not quantified). This policy included 

reducing statewide per capita VMT and working with local governments and regional planning 

organizations to achieve state targets.  

Implementation Issues and Lessons Learned 

 GHG reductions from expansion of public transit systems are achievable only when riders are taken 

off of the road at high enough levels to offset the GHG emissions from the operation of the transit 

system itself. Optimal reductions are achieved when systems are operating at or near ridership 

capacity. Therefore, it is important to increase ridership on existing infrastructure (which can be 

done by increasing frequency and reliability of service, among other alternatives) in addition to 

planning for system expansion. 

Costs and Benefits to Consumers Costs and Benefits to Businesses 

 Funding for state-sponsored public transit 

improvements would likely come from an 

increase in taxes (fuel, motor vehicle excise)  

 Funding from local transit authorities would come 

from an increase in fares (ferries and transit) or 

local sales taxes 

 Benefits include improved mobility and 

accessibility to transportation to those who can not 

afford private vehicles or those who prefer to use 

public transportation in lieu of personal vehicles 

(providing a reliable and cost-saving alternative), 

and improved community and environment
399 

 Increasing public transit service may 

reduce the need for businesses to offer 

parking for employees 

 Funding for state-sponsored public transit 

improvements would likely come from an 

increase in taxes (fuel, motor vehicle 

excise)  
 

 

                                                 
399

 Connecting Washington Task Force. January 6, 2012. Page 2. 
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 For consumers using public transit, reduced fuel 

consumption costs transportation expenditures (for 

example, some households may be able to reduce 

the total number of cars or save money on 

maintenance for vehicles used less frequently). 

 

Public transit includes any means of mass transportation for the general public, which can 

include buses, trolleys, trains, metro systems, and ferries, among others.  Ideally, public transit 

moves a larger number of people on less fuel, and often cleaner fuel, than traditional passenger 

motor vehicle travel, reducing fossil fuel consumption, and therefore GHG emissions. GHG 

reductions from expansion of public transit systems are achievable only when riders are taken off 

of the road at high enough levels to offset the GHG emissions from the operation of the transit 

system itself. Optimal reductions are achieved when systems are operating at or near ridership 

capacity. Therefore, it is important to increase ridership on existing infrastructure (which can be 

done by increasing frequency and reliability of service, among other alternatives) in addition to 

planning for system expansion. 

Public transit infrastructure in Washington State was given a “D+” (poor) grade by the Seattle 

Section of the American Society of Civil Engineers (ASCE) in their 2013 Report Card for 

Washington’s Infrastructure, largely due to lack of maintenance, funding, and public transit 

options not keeping pace with population expansion.
400

 While Washington has made investments 

in public transit and the State’s grade is higher than the national average for transit, this still 

indicates an area for improvement that would contribute to emission reductions, with the co-

benefit of increased options for mobility and potentially quality-of-life for Washington residents. 

In 2008, the Washington State Climate Advisory Team quantified expected cumulative GHG 

savings of development and expansion of “Transit, Ridesharing, and Commuter Choice 

Programs” to be 23.6 MMTCO2e for the State of Washington from 2008-2020 (cost was not 

quantified). This policy included reducing statewide per capita VMT and working with local 

governments and regional planning organizations to achieve state targets.
401

  

The ASCE gave the United States a “D” (poor) grade for transit, due to lack of access, funding, 

and maintenance. ASCE noted that 45 percent of Americans do not have access to public transit, 

and those that do have access have increased ridership by 9.1 percent in the past ten years, 

meaning interest in public transit has increased, indicating an area for potential improvement in 

                                                 
400

American Society of Civil Engineers (ASCE) Seattle Section. 2013 Report Card for Washington’s Infrastructure. Page 

65. Accessed July 2013 at: http://www.seattleasce.org/reportcard/2013ReportCardWA.pdf; and ACSE 2013 Report Card 

for America’s Infrastructure State Facts: Washington. Accessed July 2013 at:  

http://www.infrastructurereportcard.org/a/#p/state-facts/washington  
401

 Washington Climate Advisory Team. Leading the Way: A Comprehensive Approach to Reducing Greenhouse 

Gases in Washington State. January 25, 2008. Table 4.1. Page 76. Accessed September 2013 at: 
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emission reduction.
402

 Given these factors, successful public transit programs in other countries 

may serve as the best programs to analyze.  

In terms of the policy tools available to the State of Washington for influencing or supporting 

local transit authorities, the following are activities that WSDOT and the State legislature can 

undertake: 

 WSDOT: 

o Setting state-level goals for transit and communicating and coordinating with transit 

authorities to ensure implementation of goals (for example, WSDOT’s mobility 

objective of expanding and improving the effectiveness of existing planning and grant 

programs that support intercity, rural and special needs transportation)
403

 

o Providing grants and technical assistance to transit authorities 

o Providing planning assistance and direction on the types of projects in which 

investments should be made 

o Providing a centralized view of the transportation system as a whole (including cross-

jurisdictional travel between transit authorities, freeway travel, and other modes of 

travel) 

 

 State of Washington Legislative authority:  

o Approve “local option” sales tax rate that allows transit authorities to raise revenue 

o Review the classification of public transit as it pertains to the 18
th

 amendment to the 

Washington State Constitution, potentially allowing gas tax revenues to be used for 

transit purposes 

 

13.1 Existing Policies 

This section analyzes existing policies implemented in other jurisdictions to support public 

transit infrastructure. California is analyzed because of its comparatively aggressive public 

transit policies at the state level and its proximity to Washington, and Germany and the United 

Kingdom are examined because of their successful use of various policies to develop public 

transit as an economic development tool, their focus on environmental sustainability, and their 

balance with personal automobile usage.
404

 Vancouver, British Columbia, is included because of 

its proximity to Washington and similarities to the city of Seattle. 
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 ACSE 2013 Report Card for America’s Infrastructure: Transit. Accessed July 2013 at:  
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 Hammond, P. WSDOT Strategic Plan 2011-2017. Strategic Goal: Mobility (Congestion Relief). September 2010. 

Objective 3.9. Page 26. Accessed September 2013 at: http://www.wsdot.wa.gov/NR/rdonlyres/533F8188-9F2B-

4DAD-BF91-7590086A7904/0/StrategicPlan1117.pdf  
404

 Akoto, E. Public Transportation Policies in United States: Drawing Upon Lessons from Germany and United 

Kingdom. Global Awareness Society International 21
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 Annual Conference. New York City, May 2012. Page 2. Accessed 
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California: The state of California has maintained a Public Transportation Account (PTA) since 

1971, of which about half of the funds go to public transit in the State Transit Assistance 

Program for mass transit operations and capital projects.
405

 Revenue for the PTA comes from 

State taxes on diesel and gasoline and truck weight fees. California also attracts federal matching 

funds from the Federal Highway Trust Fund (HTF), which collects funds from Federal fuel 

excise tax, with 85 percent of funds being allocated by the Federal Highway Administration 

(FHWA) amongst states as Federal matching funds for state highway system (SHS) projects.
406

 

California has a biennially-updated five-year State Transportation Improvement Plan (STIP), 

which allocates State funds for highway improvements, intercity rail, and regional highway and 

transit improvements.
407

 In addition, the 2008 Sustainable Communities and Climate Protection 

Law (SB 375) requires the 18 Metropolitan Planning Organizations (MPOs) in California to 

establish “sustainable communities strategies” on how to meet GHG reduction targets. As part of 

their obligations under that law, the cities of San Diego, Sacramento and Southern California 

regions have formally adopted transportation plans to reduce GHG emissions.
408

  

Germany:
409

 In Germany, the public transportation sector market share is five times higher than 

in the United States, with 8 percent of all German citizens’ trips being made on public 

transportation, as compared with 1.6 percent of all American citizens’ trips.
410

 Germany is 

smaller and more populated per square mile than the U.S., which suits the country for the 

development and use of public transit systems. In Germany, the federal government provides a 

high percentage of the funding for transit systems, and transfers large amounts of money to local 

governments to fund public transit projects.
411

 The German federalism reform of 2007 gave full 

responsibility of public transit systems, including budget management and planning decisions, to 

state governments.
412

 

                                                                                                                                                             
August 2013 at: http://orgs.bloomu.edu/gasi/2012%20Proceedings%20PDFs/Eunice%20Akoto-GASI-2012-

%20Proceedings%20final-3.pdf  
405

 California Budget Project. How is Transportation Funded in California? (September 2006). Page 3. Accessed July 

2013 at: http://www.cbp.org/pdfs/2006/0609_transportationprimer.pdf  
406

 California Department of Transportation. Transportation Funding in California. 2011 Page iii-iv. Accessed August 

2013 at: http://www.dot.ca.gov/hq/tpp/offices/eab/fundchrt_files/Transportation_Funding_in_California_2011.pdf 
407

 California Transportation Commission. State Transportation Improvement Program (STIP). Accessed July 2013 at:  
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 Victoria Transport Policy Institute and Stantec Consulting Ltd. National Strategies on Public Transit Policy Framework 
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United Kingdom:
413

 The U.K. public transit system is among the best in Europe, and, the U.K.’s 

small but populous geography lends itself well to the development and use of public transit 

systems, specifically in systems with the potential to maximize ridership and reduce GHGs. The 

U.K. passed Transport Acts in 1980
414

 and 1985
415

 which limited regulation of the transit 

industry, and provided opportunities for private transit expansion by providing opportunities for 

privatization and limiting regulations on the transit industry.
416

 In the U.K., 68 percent of transit 

system funding is obtained through commercial revenues, while 32 percent is from government 

subsidies.
417

 

As part of the UK’s Climate Change Act of 2008, and the associated Carbon Plan released in 

December of 2011, the government is funding specific public transit infrastructure improvement 

projects, including setting up the Local Sustainable Transport Fund to fund local-level transit 

projects aimed at economic growth and GHG reduction, the electrification of the North 

Transpennine route from Manchester to York (a rail transit project), and funding the fourth 

installment of the Green Bus fund, which supports the purchase of low carbon emission buses.
418

 

Vancouver, British Columbia: TransLink is metropolitan Vancouver’s central transit authority, 

which provides planning and services for transit, roadways, and walking. Since 2006, TransLink 

has operated with a stated Emissions Policy, which notes its commitment to reducing regional 

GHGs through decreased car ridership, using a variety of broad policies, along with its 

commitment to reduce its own organizational GHG emissions from the transit fleet. 

TransLink has a 10-Year Transportation and Financial Plan, which involves the first integrated 

public transportation system in North America to be responsible for planning, financing, and 

managing the transit system along with major roads, bridges and modes of transportation.
419

 The 

Plan involves three fully-funded years and an additional seven-year outlook. The Plan notes an 

expected revenue shortfall of $472 million from 2015 to 2015, due to increased prices of fuel, 

lack of new revenue sources, a declined request to the transportation commissioner to increase 

fares and lower toll revenues than forecast.
420

 This will be partially offset by $98 million per year 
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in cost savings measures (reducing overtime and administrative costs) and revenue increasing 

(service optimization, reduced fare evasion and increased ridership with no new service).
421

 

Annual trips per capita in Vancouver were 56 bus, 33 light rail, and 1 commuter rail in 2010, 

compared with Seattle’s 43 bus, 3 light rail and 1 commuter rail trips in 2010.
422

 In Vancouver, 

61.4 percent of metropolitan residents and jobs are within walking distance from public transit, 

as compared with Seattle’s 35.2 percent.
423

 

13.2 GHG Impacts 

GHG emission reductions directly attributable to public transit infrastructure development are 

difficult to quantify due to the high number of variables involved. GHG reductions come 

primarily from passenger vehicle riders changing modes of transportation to take more trips on 

public transit systems, increasing the efficiency of the public transit systems by increasing 

ridership on existing infrastructure, and from increasing the efficiency of public transit systems 

by electrification or cleaner running technologies, such as low emission bus fleets. 

Table 36 below, summarizes the available GHG-related information for California, Germany and 

United Kingdom public transit infrastructure programs. 

Table 36: GHG Costs and Benefits of Example Public Transit Infrastructure Programs 

California 

Cost of Reductions The 2014 STIP estimates that California will spend the following amounts 

for the 2013 – 2014 year:
424

 

 $28.5 million on Rail and Mass Transportation support 

 $125.7 million on Intercity Rail support 

 $32 million capital outlay for STIP Rail and Mass Transportation 

projects 

 $3 million on the Bay Area Ferry 

Volume of Reductions None noted. 

Programmatic Status The state-level policies for public transit development in California are 

among the most aggressive in the United States.  

Emissions Leakage None noted. 

Germany 
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Cost of Reductions Through the Entflechtungsgesetz program, Germany provides around €1.6 

billion (about US$2.1 billion) every year to capital investment projects for 

urban transportation.
425

 Of note, Federal funds do not go to the railway 

operators (Deutsche Bahn) as the railways are expected to be economically 

viable without government assistance once operational.
426

 

 

Through the RegG program, Germany provides funds for public transit 

operation. In 2008, this amounted to €6.7 billion (about US$8.8 billion). 

 

State governments in Germany also contribute to funding, though this 

accounts for less than 10 percent of the total government contributions. In 

2008, State government contributions were €907.2 million (about US$1.2 

billion)
427

 

Volume of Reductions None noted. 

Programmatic Status The successes of the German program are attributed to:
428

 

 Expanded and improved service 

 Attractive Fares 

 Regional and Intermodal Coordination 

 Car Restrictions 

 Land-use Policies 

Emissions Leakage None noted. 

United Kingdom 

Cost of Reductions The UK’s Climate Change Act of 2008 and associated Carbon Plan, as 

released in December 2011 include the following transit funding actions:
429

 

 £600 million (about US$930 million) from the Local Sustainable 

Transport Fund between 2011 and 2015 for 96 local transport projects 

across England to promote economic growth and cut carbon emissions. 

 Providing a further £20 million (about US$30 million) for the purchase 

of low carbon emission buses through the fourth round of the Green Bus 

fund, bringing the total support for this initiative to £95 million (about 

US$145 million) since its launch. 

Volume of Reductions The Carbon Plan released In December 2011 includes public transit as part 

of transport emissions reduction policies. By 2027, transport emissions 

should be between 17 and 28 percent lower than 2009 levels, according to 

the Plan. However, the majority of the decrease is expected to come from 

increases in personal vehicle efficiencies, not public transit investments.
430

 

This is estimated to be a decrease of about 21 MMTCO2e.
431
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Programmatic Status The UK’s public transit system is considered among the best in Europe. 

The success of the Climate Change Act of 2008 and associated Carbon 

Plan will be better understood as the program evolves. 

Emissions Leakage None noted. 

Vancouver, BC (TransLink) 

Cost of Reductions Translink has seen its cost per revenue passenger decline from $3.85 in 

2008 to $3.76 in 2012. Total expenditures in 2012 were $1.43 billion, 

broken down as follows:
432

 

 60 percent Transit Operations 

 13 percent Interest Expense 

 12 percent Amoritization of Capital Assets 

 8 percent Roads and Bridges 

 4 percent Administration 

 2 percent Transit Police 

 1 percent AirCare 

Volume of Reductions In 2011, TransLink acheied Gold Level Status under APTA’s 

Sustainability commitment for GHG progress (making TransLink the first 

transportation authority in North America to achieve this status).
433

 

Vancouver’s AirCare Program, a mandatory vehicle emissions testing 

program operated by TransLink’s wholly-owned subsidiary Pacific 

Vehicle Testing Technologies, Ltd., has reduced vehicle emissions by 33 

percent since 1992.
434

 

Programmatic Status As noted in a study by the Victoria Transport Policy Institute, Vancouver 

has seen a decline in the number of registered automobiles and a reduction 

in downtown automobile trips, which has been attributed to increased 

transit services.
435

  

Emissions Leakage None noted. 

 

13.3 Energy and Economic Impacts 

The specific energy and economic impacts of focus for this analysis are not discussed in detail in 

analysis documents for the programs reviewed, as there are too many interacting variables and 

no specific data. As such, Table 37, below, summarizes the conceptual energy and economic 

impacts of implementing public transit infrastructure programs. 
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Table 37: Energy and Economic Impacts of Example Public Transit Infrastructure 

Programs 

Conceptual Analysis  

Independence from Fossil 

Fuels, and Economic 

Impact 

Depending on the type of transit system that is implemented and the 

adoption of travelers who were formally using personal vehicles, public 

transit can increase independence from fossil fuels. For example, large-

scale implementation of electric rail transit in a state like Washington, 

where a large portion of the electricity is generated from hydro power, can 

aid in reducing the amount of fossil fuel consumed from personal vehicle 

trips. 

Impacts on Fuel Choice The availability of public transit does not affect the consumer fuel choice 

of travelers using personal vehicles. However, the fuel used for public 

transit may be different than the fuel used for personal vehicles (for 

example, lower emissions fuels such as CNG or biodiesel may be used in 

public transit buses, while gasoline or diesel may be used in personal 

vehicles). 

Opportunity for 

Investments in 

Infrastructure and Clean 

Energy/Energy Efficiency 

Public transit systems are infrastructure-intensive. Transit-related 

investments can be made in clean energy and energy efficient 

technologies; for example, low emitting buses and electric rail systems. 

The American Public Transportation Association (APTA) estimates that 

every dollar invested in public transportation results in four dollars of 

economic returns to the community.
436

 

Impact on Different Sectors 

of the Economy 

Construction and transportation sectors will be directly benefitted from 

investments in public transit. 

 

13.4 Household Impacts and Co-Benefits 

The specific household impacts of focus for this analysis are not discussed in detail in analysis 

documents for the programs reviewed. Generally, investments in public transit improve personal 

wellbeing, with increased access to mobility and transportation, and can enhance a jurisdictions’ 

economy through additional job opportunities.
437

 Table 38 below, summarizes the available 

information on impacts and co-benefits for implementing public transit infrastructure programs. 

Table 38: Household Impacts and Co-Benefits of Example Public Transit Infrastructure 

Programs 

California 

Effect on Household 

Consumption and Spending  

None noted. 
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Measures to Mitigate to 

Low-income Populations, 

or Economic Impact 

The State of California’s Department of General Services offers transit 

vouchers to State employees who use public transportation to and from 

work, covering up to 75 percent of the cost per month (to a maximum of 

$65 per month).
438

 

Vouchers are provided by local and regional transit authorities (for 

example, Inglewood has a taxi voucher for customers 60 years or older 

with demonstrated need, or 18 years or older with a proof of disability).
439

 

Significant Co-benefits Reduced congestion from fewer personal vehicles, access to travel options 

for passengers who do not otherwise have access to personal vehicles. 

Benefits also include improved mobility and accessibility to transportation 

to those who cannot afford private vehicles or those who prefer to use 

public transportation in lieu of personal vehicles (providing a reliable and 

cost-saving alternative), and improved community and environment. For 

consumers using public transit, reduced fuel consumption costs 

transportation expenditures (for example, some households may be able to 

reduce the total number of cars or save money on maintenance for vehicles 

used less frequently). 

Germany 

Effect on Household 

Consumption and Spending  

None noted. 

Measures to Mitigate to 

Low-income Populations, 

or Economic Impact 

There are two types of subsidies that are provided nationally to German 

transit users:
440

 

 The SuperGold Card: provides seniors aged 65 years and older and 

veterans free 

 rides on transit during non-peak hours  

 Discounted taxi services are available for people with disabilities. Taxi 

vouchers provide a 50 percent discount off normal taxi fares 

Significant Co-benefits Reduced congestion from fewer personal vehicles, access to travel options 

for passengers who do not otherwise have access to personal vehicles. 

Benefits also include improved mobility and accessibility to transportation 

to those who can not afford private vehicles or those who prefer to use 

public transportation in lieu of personal vehicles (providing a reliable and 

cost-saving alternative), and improved community and environment. For 

consumers using public transit, reduced fuel consumption costs 

transportation expenditures (for example, some households may be able to 

reduce the total number of cars or save money on maintenance for vehicles 

used less frequently). 

United Kingdom 

Effect on Household 

Consumption and Spending  

None noted. 

Measures to Mitigate to 

Low-income Populations, 

or Economic Impact 

No national-level public transit voucher system was noted in the United 

Kingdom. 
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Significant Co-benefits Reduced congestion from fewer personal vehicles, access to travel options 

for passengers who do not otherwise have access to personal vehicles. 

Benefits also include improved mobility and accessibility to transportation 

to those who can not afford private vehicles or those who prefer to use 

public transportation in lieu of personal vehicles (providing a reliable and 

cost-saving alternative), and improved community and environment. For 

consumers using public transit, reduced fuel consumption costs 

transportation expenditures (for example, some households may be able to 

reduce the total number of cars or save money on maintenance for vehicles 

used less frequently). 

Vancouver, BC (TransLink) 

Effect on Household 

Consumption and Spending  

None noted. 

Measures to Mitigate to 

Low-income Populations, 

or Economic Impact 

In July of 2013, it was announced that TransLink’s “FareSavers” program 

for low-income customers would be phased out as early as January 

2014.
441

 The “Compass” program will be introduced, which will allow for 

discounts over standard cash fees. TransLink notes that details will be 

forthcoming on additional programs to aid low-income customers.  

Significant Co-benefits Reduced congestion from fewer personal vehicles, access to travel options 

for passengers who do not otherwise have access to personal vehicles. 

Benefits also include improved mobility and accessibility to transportation 

to those who cannot afford private vehicles or those who prefer to use 

public transportation in lieu of personal vehicles (providing a reliable and 

cost-saving alternative), and improved community and environment. For 

consumers using public transit, reduced fuel consumption costs 

transportation expenditures (for example, some households may be able to 

reduce the total number of cars or save money on maintenance for vehicles 

used less frequently). 

Vancouver region traffic crash data have shown that automobile crash rates 

decline significantly with: bus stop density, percentage of transit-km 

traveled relative to total vehicle-kms traveled, and walking, biking, and 

transit commute mode share.
442
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14 Public Benefit Fund 

Policy Definition Targeted Sector or Emissions 
A funding mechanism often used to support programs related to 

energy efficiency, renewable energy, clean energy research and 

development, low-income assistance, and other programs that 

benefit the public at large. Funds are typically collected from 

electricity and natural gas ratepayers through a system benefits 

charge on their monthly utility bills. 

Electricity and natural gas 

consumption in RCI sector 

GHGs and Costs 

 GHG reductions and reduction costs vary widely depending on the portfolio of PBF-funded programs. 

 GHG reduction costs range from $29/mtCO2 to $99/mtCO2 for jurisdictions analyzed in this study. 

 Cumulative lifetime GHG reductions from PBF-fund programs are typically in the tens of millions of 

metric tons CO2 

 System benefit charges range from about $0.0002/kWh to $0.0085/kWh depending on the state. 
Implementation Issues and Lessons Learned 

 Utility companies with coupled profits and sales may be opposed to a PBF because the energy 

efficiency and renewable energy programs funded by a PBF may reduce sales, revenue, and profit. 

 Large energy consumers may oppose a PBF policy due to concerns about added energy costs. 
Costs and Benefits to Consumers Costs and Benefits to Businesses 

 Electricity rates will increase on a per kilowatt-

hour basis as a result of the SBC, thus, higher 

energy consumers will pay more on an annual 

basis. These increased costs may be offset by the 

availability of resources for energy efficiency 

improvements. 

 Increased access to energy conservation and 

distributed renewable technology incentives and 

financing.  

 Electricity rates will increase on a per kilowatt-

hour basis as a result of the SBC, thus, energy 

intensive businesses such as is common in the 

industrial sector will pay more on an annual 

basis. These increased costs may be offset by the 

availability of resources for energy efficiency 

improvements. 

 Increased access to energy conservation and 

distributed renewable technology incentives and 

financing and R&D funding. 

 Expanded clean energy talent pool and job 

creation. 

 

A public benefits fund (PBF) is a policy mechanism intended to provide long-term, stable 

funding to support a variety energy-related programs that benefit the public at large. Specifically, 

states use PBFs to fund programs related to energy efficiency, investment in renewable energy, 

reduction of energy usage, environmental concerns, and aid to low-income customers.
443

 

Through the successful reduction of energy usage, PBFs not only reduce GHG emissions but can 

save customers millions of dollars in energy costs through financial (for example, rebates, grants, 

loans and performance-based incentives) and technical efficiency assistance, training programs, 

education, and investment in renewable energy sources. 

PBF revenues are typically collected from ratepayers through a small surcharge (a “system 

benefits charge”) on electricity and/or gas consumption, or through a flat monthly fee. These 
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charges are typically “non-bypassible,” meaning they are assessed to all customers in a 

nondiscriminatory fashion since customers are charged a PBF fee without regard to where they 

purchase electricity (the charge is assessed for use of the distribution system rather than based 

upon the source of the electricity).
444

 Alternatively, some PBFs are funded through specified 

contributions from utilities.
445

 Recently, some states have begun to supplement PBFs using 

alternative compliance payments made by utilities under state renewable portfolio standard 

(RPS) programs, or the revenue from the sale of carbon emissions allowances in the Regional 

Greenhouse Gas Initiative (RGGI) auctions.
446

 

PBF administration strategies vary by state. State energy offices, state agencies, state public 

service commissions, quasi-state organizations, nonprofit organizations, and utilities have been 

tasked in different states to be PBF administrators. A majority of PBF states utilize a hybrid 

approach, where different entities are responsible for managing separate aspects of the PBF 

under the direction of one primary oversight body.
447

 

As part of a 2006 Ballot Initiative (Initiative 937), utilities in Washington are allowed to recover 

costs of their RPS mandates through PBF-like charges to customers, though Initiative 937 set up 

no state-level PBF for use in incentivizing renewable energy or energy efficiency projects.
448

 

14.1 Existing Policies 

Currently, 30 states and Washington, D.C. have a PBF fund of some sort.
449

 The following are 

some examples of mandatory programs with rigorous state-level oversight and significant 

funding levels: 

California: California created a PBF in 1998 to fund renewable energy, energy efficiency, and 

research, development and demonstration (RD&D) projects. Originally, the PBF collected a 

public goods charge (PGC) only on ratepayer electricity use, but a gas surcharge was added in 

2001. The California Public Utilities Commission (CPUC) separately collects funds for the 

California Solar Initiative (CSI), the Self-Generation Incentive Program, the Renewables 

Portfolio Standard and others programs, but they are not captured in this analysis. In 2011, the 

state failed to pass legislation authorizing PGC collections in 2012 or later years. However, the 

Electric Program Investment Charge (EPIC) fund was created to collect funds to continue 

support for renewable energy and RD&D projects. In addition, a portion of the Procurement 
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Energy Efficiency Balancing Account (PEEBA) was used to continue support for EE and low-

income assistance programs on an interim basis. Further CPUC action is needed to continue 

funding of these programs.
450

 

The California PGC/EPIC surcharge is non-bypassable, and the CPUC oversees the fund. 

Generally, the California Energy Commission (CEC) administers the renewable energy and 

RD&D programs, while utilities administer the energy efficiency and low-income assistance 

programs. California's surcharges on ratepayer electricity use average $0.0054/kWh for energy 

efficiency, $0.0016/kWh for renewable energy, and $0.0015/kWh for RD&D. From inception 

through about 2011, the PGC fund distributed approximately $228 and $62.5 million annually 

for energy efficiency and RD&D, respectively. Renewables received $135 million annually from 

2002 to 2007 and $65.5 million annually from 2008 to 2011. Beginning 2005, natural gas 

subaccount baseline funding was $12 million with increases of up to $3 million annually to a $24 

million cap. According to EPIC investment planning documents, $368.8 million has been 

budgeted for applied research and development, technology demonstration and deployment, and 

market facilitation from 2012 to 2014.
451

 

Connecticut: Connecticut created separate PBFs to support energy efficiency and renewable 

energy in 1998. The state’s two investor-owned utilities (IOU) began collecting electricity 

surcharges for the Energy Efficiency Fund and the Clean Energy Fund in 2000 for energy 

efficiency and renewable energy, respectively. Separately, each municipal electric utility is 

required to establish a fund for renewable energy, energy efficiency, conservation and load-

management programs.
452

 

Connecticut Energy Efficiency Fund (CEEF): The CEEF is funded by a surcharge of 

$0.003/kWh on Connecticut Light and Power and United Illuminating customers' electric bills. 

Each of the two utilities administers and implements efficiency programs with approval from the 

Connecticut Department of Public Utility Control. The CEEF also receives funding from the 

Regional Greenhouse Gas Initiative (RGGI), the ISO New England Forward Capacity Market 

(FCM), and Class III Renewable Credits. In 2011, the fund collected $154 million ($130.3 

million from ratepayer collections; $3.6 million from ARRA/Oil; $17.9 million from the 

Forward Capacity Market; $5.6 million from Class III Renewables; $5.8 million from RGGI).
453

 

Connecticut Clean Energy Fund (CCEF): The CCEF is administered by the Clean Energy 

Finance and Investment Authority (CEFIA), a quasi-governmental investment organization. In 

2000-2001 the IOU ratepayer charge was set at $0.0005/kWh, rising to $0.00075/kWh in 2002-
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2003 and "not less than" $0.001/kWh beginning July 1, 2004. Between 2000 and 2010, the 

CCEF distributed about $151 million or approximately $20 million annually (in 2010 $4.67 

million came from ARRA). Funding from the CCEF is expected to be about $29 million 

annually from 2011 to 2017. Technologies eligible for funding include solar PV, biomass, 

hydroelectric, fuel cells, CHP/cogeneration, hydrogen, tidal energy, wave energy, ocean thermal, 

ethanol, biodiesel, fuel cells using renewable fuels, and other distributed generation 

technologies.
454

 

New Jersey: New Jersey created a Societal Benefits Charge (SBC) to support six programs 

benefitting residents, businesses and municipalities beginning in 2001.
455

  

 New Jersey's Clean Energy Program (NJCEP) 

 Social Programs 

 Nuclear Decommissioning Trust Fund 

 Universal Service Fund 

 Remediation Adjustment Clause (RAC) Expenditures 

 Consumer Education 

This analysis focuses on the NJCEP, a statewide initiative administered by the New Jersey Board 

of Public Utilities (BPU) that promotes increased energy efficiency and the use of clean, 

renewable sources of energy (the other SBC-funded programs have limited or no impact on 

energy and emissions). In 2012, the NJCEP received about 40 percent of total SBC fund 

distributions. Management of the NJCEP was turned over to third-party program managers 

Honeywell Utility Solutions and TRC Energy Solutions in 2007 with continued oversight by the 

BPU.
456

 

The SBC is non-bypassable and assessed to all customers of New Jersey's seven investor-owned 

electric and gas public utilities. The amount collected is determined by the BPU and is currently 

set to about 3.8 percent of ratepayer energy bills. A total of $482 million was collected during 

2001-2004 and a total of $745 million was collected from 2005-2008. In September 2008, the 

BPU approved a 2009-2012 budget of $1.213 billion, with approximately 80 percent ($950 

million) of the budget devoted to energy efficiency programs and 20 percent  ($243 million) 

allocated for renewable energy programs. Any unused funds from previous years are carried into 

the next year's budget. In November 2012, the BPU approved a six-month extension of funding 

through June 2013, and is currently considering funding levels for Fiscal Years (FY) 2014-2017. 

It is important to note that these budget numbers do not account for a variety of factors that may 
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have small or large impacts on the actual annual budget including interest earned on the balance 

of funds that have already been collected, budget re-allocations between the energy efficiency 

and renewable energy, supplemental alternative compliance payments (ACPs) made under the 

state RPS, and transfers of money out of the fund to serve other state purposes.
457

 

Oregon: Oregon’s electricity IOUs began collecting a three percent public purpose charge (PPC) 

from their customers to support renewable energy and energy efficiency projects in 2002. In 

addition, Oregon natural gas customers are assessed a charge of 1.25-1.5 percent depending on 

their provider. The Energy Trust of Oregon (Energy Trust), an independent non-profit 

organization overseen by the Oregon Public Utilities Commission, receives about 74 percent of 

PPC funds. School districts receive about 10 percent of PPC funds for energy efficiency 

improvements in individual schools. The remaining 16 percent of PPC funds are dedicated to 

low-income housing development and weatherization assistance programs.
458

 This analysis 

focuses on Energy Trust activities due to data availability. 

Energy Trust funding from the PPC was about $83 million in 2012 with an additional $63 

million coming from other sources. The Energy Trust's renewable energy programs include 

financial incentives for projects less than 20 megawatts (MW) that generate energy from solar, 

wind, hydro, biomass and geothermal resources. Efficiency programs include incentives for 

improvements to residential, commercial and new buildings, retrofit, appliances and 

manufacturing processes. The Energy Trust accepts applications for funding in response to 

specific programs, as well as through an open solicitation process. At least 80 percent of the 

energy conservation expenditures are concentrated in the service territory of the utility where the 

funds were collected. In 2007, Oregon's RPS legislation extended the program until 2025.
459

 

14.2 GHG Impacts 

Public benefit funds contribute to GHG reductions by funding energy efficiency and renewable 

energy programs that reduce energy consumption and replace traditional fossil fuel power 

generation with renewable sources. Each state administers a unique portfolio of funded programs 

and tracks slightly different metrics, making these programs difficult to compare to one another. 

In general, GHG impacts were only estimated for energy efficiency programs. New Jersey 

maintains an aggressive program with cumulative lifetime GHG reductions of 60.9 MMTCO2e at 

a cost of about $29 per mtCO2e for projects implemented from 2001 to 2012.
460

 By contrast, the 

Energy Trust of Oregon has achieved 8.4 MMTCO2e of cumulative lifetime reductions at a cost 
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of about $99 per mtCO2e.
461

 California spends significantly more each year on energy efficiency, 

renewable energy, and research projects than any other state. California’s energy efficiency 

activities during 2010 and 2011 have reduced state emissions by 3.4 MMTCO2e per year.
462

 

Table 39 summarizes the available GHG-related information for the California, Connecticut, 

New Jersey, and Oregon programs. 

Table 39: GHG Costs and Benefits of Example Energy Programs Funded by Public Benefit 

Funds 

California Energy Efficiency Program (funded by Public Goods Charge)
463

 

Cost of Reductions Cumulative lifetime emissions savings not presented. $1.6 billion spent 

from 2010-2011 for EE programs ($1,460 million for programs that 

directly reduce emissions). 

Volume of Reductions 3.4 MMTCO2e per year from 2010-2011 energy efficiency activities. 

Programmatic Status Yes. The program is cost-effective overall, met savings goals, and made 

progress in all market sectors to encourage long-term market 

transformation. The program has achieved a total resource cost (TRC) test 

benefit to cost ratio of 2.02. 

Emissions Leakage None noted. 

California Renewable Energy Program (funded by Public Goods Charge)
464

 

Cost of Reductions Cumulative lifetime emissions savings not presented. $934 million spent 

from 1998-2011 for renewable energy programs. 

Volume of Reductions GHG reductions were not estimated. 

Programmatic Status Overall, the program has been considered a success. However, results for 

individual programs have been mixed. 

Emissions Leakage None noted. 

California RD&D Program (funded by Public Goods Charge)
465

 

Cost of Reductions Cumulative lifetime emissions savings not presented. $840 million spent 

for RD&D projects from 1997-2012 

Volume of Reductions GHG reductions were not estimated. 
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Programmatic Status Yes. The program is credited with significant job creation and inducing 

private investment. 

Emissions Leakage None noted. 

Connecticut Energy Efficiency Fund
466

 

Cost of Reductions $69/mtCO2e (cumulative lifetime reductions from 2012 activities). 

Volume of Reductions 2012 energy efficiency activities are expected to generate 182,000 

mtCO2/yr, and 2.1M mtCO2e cumulatively over their lifetime. 

Programmatic Status Yes. The program is credited with reduced customer costs, job creation, 

and making the state’s businesses more competitive. Connecticut also 

climbed to 6th in ACEEE 2012 State Energy Efficiency Scorecard 

Ranking.  

Emissions Leakage None noted. 

Connecticut Clean Energy Fund
467

 

Cost of Reductions $12.8 million paid in renewable energy incentives (associated emissions 

reductions not estimated) 

Volume of Reductions GHG reductions were not estimated. 

Programmatic Status The program is currently transitioning from the use of grants, rebates and 

other subsidies toward innovative low-cost financing. 

Emissions Leakage None noted. 

New Jersey Clean Energy Program (funded by societal benefits charge)  

Cost of Reductions $29/mtCO2e (cumulative lifetime reductions from 2001-2012 activities).
468

 

Volume of Reductions 60.9 MMTCO2e cumulative lifetime reduction from 2001-2012 
activities.

469
 

Programmatic Status Companies that deliver program related services, including Program 

Managers, contractors, distributors, equipment manufacturers and retailers 

report overall program success. Most NJCEP programs are cost-effective 

based on TRC test, and participation goals were exceeded for most 

programs in 2010-2011. Total spending about 75-80 percent of budget. 

Areas for improvement include rebate processing time, marketing efforts, 

program longevity uncertainty.
470

 

Emissions Leakage None noted. 

Energy Trust of Oregon (funded by Public Purpose Charge)
471
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Cost of Reductions $99/mtCO2e (for cumulative lifetime reductions and total spending of 

$830 million from 2002-2012 activities). 

Volume of Reductions 8.4 MMTCO2e cumulative lifetime savings from 2002-2012. 

Programmatic Status Energy Trust has a 91 percent overall customer satisfaction rate according 

to a program survey. Electricity and natural gas energy efficiency savings 

and costs goals exceeded. Societal benefit to cost ratios range from 1.2-2.5 

for various programs, and administrative costs are below program 

requirements. The program has generated significant positive economic 

and jobs impact. 

Emissions Leakage None noted. 

 

14.3 Energy and Economic Impacts 

Reports suggest significant energy and economic benefits from PBF-funded programs, including 

reduced electricity and fossil fuel consumption, increased renewable generation, job creation, 

and a bolstered economy. Annual distributions from California’s PBF are many times higher 

than any other state. California requires the highest PBF surcharge, but this results in the greatest 

energy savings and job creation. Total electricity surcharges feeding into California’s PBF were 

about $0.0085/kWh in 2012.
472

 California estimates that 2,800 direct and 4,500 indirect full‐time 

jobs were sustained during 2012 as a result of the state’s Public Interest Energy Research 

projects and in the long-term these projects would produce 27,700 direct, indirect, and induced 

jobs. In addition, CEC RD&D investments over 15 years totaled $839 million and attracted 

$1.35 billion in match funding.
473

 Oregon claims substantial economic and job creation benefits 

as well. Oregon estimates that $830 million in energy investments from 2002-2012 have added 

$2.8 billion to the state’s economy and created nearly 23,000 full-time equivalent job-years.
474

 

Table 40 summarizes the available energy and economic impact information for the California, 

Connecticut, New Jersey, and Oregon programs. 

Table 40: Energy and Economic Impacts of Example Energy Programs Funded by Public 

Benefit Funds 

California Energy Efficiency Program (funded by Public Goods Charge)
475
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Independence from Fossil 

Fuels, and Economic 

Impact 

84 million therms/yr reduction in natural gas use from 2010-2011 

activities. 

Impacts on Fuel Choice None noted. 

Opportunity for 

Investments in 

Infrastructure and Clean 

Energy/Energy Efficiency 

$1.6 billion spent from 2010-2011 for EE programs ($1,460 million for 

programs that directly reduce emissions). 

Impact on Different Sectors 

of the Economy 
$0.0054/kWh surcharge on electricity rates. 

California Renewable Energy Program (funded by Public Goods Charge)
476

 

Independence from Fossil 

Fuels, and Economic 

Impact 

Impact not quantified, but 127 MW and 87,400 GWh of renewable 

generation replaces what may have otherwise been fossil-based power 

Impacts on Fuel Choice Increased access to distributed renewables. 

Opportunity for 

Investments in 

Infrastructure and Clean 

Energy/Energy Efficiency 

None noted. 

Impact on Different Sectors 

of the Economy 

$0.0016/kWh surcharge on electricity rates. Emerging Renewables 

Program: 28,673 systems installed, representing 127 MW of distributed 

capacity, with total disbursements of $409 million from 1998-2011. 

Existing Renewable Facilities Program: Production incentives of $326 

million for 87,400 GWh (lifetime) of generation from 1998-2011. 

California RD&D Program (funded by Public Goods Charge)
477

 

Independence from Fossil 

Fuels, and Economic 

Impact 

None noted. 

Impacts on Fuel Choice None noted. 

Opportunity for 

Investments in 

Infrastructure and Clean 

Energy/Energy Efficiency 

Estimates developed by the California Clean Energy Future
478

, suggest that 

replacing natural gas energy generation with renewable generation will 

increase employment by 2.5 to 30 times relative to the natural gas 

generation scenario, depending on the type of renewable generation with 

energy efficiency measures. Similarly, replacing fossil fuel energy stands 

to increase the number of jobs 9 times. 
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Impact on Different Sectors 

of the Economy 

Over 15 years, the CEC invested $839 million for energy RD&D 

projects and attracted $1.35 billion in match funding. Private rate of 

return on RD&D around 20-30 percent, social return is around 66 percent. 

In 2012, PIER projects sustained 2,800 direct and 4,500 indirect full‐time 

jobs (27,700 direct, indirect, and induced jobs is projected long-term as a 

result of these projects). $0.0015/kWh surcharge on electricity rates. 

Connecticut Energy Efficiency Fund
479

 

Independence from Fossil 

Fuels, and Economic 

Impact 

2012 activities resulted in 1.7 million mmBtu/yr savings and 19.8 

million mmBtu lifetime savings from natural gas, fuel oil and propane. 

Impacts on Fuel Choice None noted. 

Opportunity for 

Investments in 

Infrastructure and Clean 

Energy/Energy Efficiency 

General job creation claimed. No specific information provided. 

Impact on Different Sectors 

of the Economy 
$0.003/kWh surcharge on electricity rates. 

Connecticut Clean Energy Fund
480

 

Independence from Fossil 

Fuels, and Economic 

Impact 

4,648 kW of distributed solar PV capacity and 799 mmBtu/yr of solar 

thermal was incentivized and installed during FY 2012. 

Impacts on Fuel Choice Increased customer access to distributed solar PV and solar thermal  

Opportunity for 

Investments in 

Infrastructure and Clean 

Energy/Energy Efficiency 

None noted. 

Impact on Different Sectors 

of the Economy 
$0.001/kWh surcharge on electricity rates. 

New Jersey Clean Energy Program (funded by societal benefits charge) 

Independence from Fossil 

Fuels, and Economic 

Impact 

124 million mmBtu of lifetime cumulative natural gas avoided from 

EE and RE activities during 2001-2012.
481

 

Impacts on Fuel Choice Very low participation in ground source heat pumps and solar hot water, 

both of which decrease natural gas consumption.
482
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Opportunity for 

Investments in 

Infrastructure and Clean 

Energy/Energy Efficiency 

Development of contractor and supplier infrastructure, economic 

development
483

, and additional jobs for local construction trades; 

opportunities for EE and RE businesses (not quantified).
484

 

Impact on Different Sectors 

of the Economy 
Surcharge increases electricity and NG rates by about 3.8 percent, 

485
 

Energy Trust of Oregon (funded by Public Purpose Charge)
486

 

Independence from Fossil 

Fuels, and Economic 

Impact 

From 2002 to2012, cumulative savings reached 3,224 GWh/yr for 

electricity and 28.2 million therms/yr for natural gas. Cumulatively, 

renewable generation reached 964 GWh from 2002 to 2012. 

Impacts on Fuel Choice Support for large and small scale solar, small wind, hydro, and geothermal 

plus investments in dairy gas, wastewater treatment, and wood waste 

gasifier biopower. 

Opportunity for 

Investments in 

Infrastructure and Clean 

Energy/Energy Efficiency 

Wood waste gasification demonstration; Anaerobic digestion for electricity 

production at wastewater treatment plants; Small wind on farmland. 

Impact on Different Sectors 

of the Economy 
Since 2002, cumulatively added $2.7 billion to local economy, 

including $793 million in wages, $155 million in small business income 

and 22,400 FTE job-years. Electricity surcharge increases rate by about 

3%. Natural Gas surcharge increases rate by 1.25-1.5 percent. 74 percent 

of surcharge collections feed into Energy Trust. 

 

14.4 Household Impacts and Co-Benefits 

Energy efficiency and renewable programs funded by PBFs result in significant energy and 

energy cost savings for state residents. 2010-2011 energy efficiency activities in California saved 

nearly 600 GWh of electricity and about 21 million therms of natural gas per year.
487

 By 

comparison, Connecticut and Oregon each reduced annual electricity by about 140 GWh and 

natural gas by 8 million and 2.5 million therms, respectively from 2012 programs.
488, 489
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California strongly emphasizes the importance of energy innovation claiming that $27.6 million 

invested in energy research from 1999 to 2008 will result in over $10 billion in energy cost 

savings for state residents between 2005 and 2025.
490

 California and several other states also 

acknowledge air pollution co-benefits of energy efficiency and renewable energy programs. 

Specifically, these programs note reductions in NOx, SOx, particulate matter, and mercury 

emissions.  Table 41 summarizes the available household impact and co-benefit information for 

the California, Connecticut, New Jersey, and Oregon programs. 

Table 41: Household Impacts and Co-Benefits of Example Energy Programs Funded by 

Public Benefit Funds 

California Energy Efficiency Program (funded by Public Goods Charge)
491

 

Effect on Household 

Consumption and Spending  
2010-2011 activities resulted in annual savings of 132 MW, 595 GWh, 

and 21 million therms in the residential sector. 

 

Measures to Mitigate to 

Low-income Populations, 

or Economic Impact 

None noted. 

Significant Co-benefits Reduction in pollutant emissions including NOx, and PM10 

California Renewable Energy Program (funded by Public Goods Charge)
492

 

Effect on Household 

Consumption and Spending  

None noted 

Measures to Mitigate to 

Low-income Populations, 

or Economic Impact 

None noted 

Significant Co-benefits None noted 

California RD&D Program (funded by Public Goods Charge)
493
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Effect on Household 

Consumption and Spending  

$27.6 million invested in efficiency research from 1999-2008 is estimated 

to result in $10.1 billion in benefits to ratepayers between 2005 and 2025 

from 122,600 GWh of electricity savings and 1.1B therms of natural gas 

savings. PIER-funded demand response technologies are avoiding 260 

MW of peak load annually and saved California electricity ratepayers an 

estimated $16.5 million in 2012. By 2020, the effects of PIER 

synchrophasor research and related applications will save Californians an 

estimated $210-$360 million annually by improving reliability and 

avoiding costly outages and will provide $90 million per year in other 

economic benefits. 

Measures to Mitigate to 

Low-income Populations, 

or Economic Impact 

None noted 

Significant Co-benefits None noted 

Connecticut Energy Efficiency Fund
494

 

Effect on Household 

Consumption and Spending  

The 2012 Residential Program served 500,836 customers, generating 

$27.9M, 137 GWh, and 8 million therms of annual savings. Over the 

lifetime of these measures, savings are estimated to total $276.4 million, 

965.9 GWh, and 93M therms. 

Measures to Mitigate to 

Low-income Populations, 

or Economic Impact 

None noted. 

Significant Co-benefits 2012 activities will result in lifetime air emissions reductions of 144 metric 

tons SOx and 288 metric tons NOx. 

Connecticut Clean Energy Fund
495

 

Effect on Household 

Consumption and Spending  

None noted. 

Measures to Mitigate to 

Low-income Populations, 

or Economic Impact 

None noted. 

Significant Co-benefits None noted. 

New Jersey Clean Energy Program (funded by societal benefits charge) 

Effect on Household 

Consumption and Spending  

Every dollar invested in the energy efficiency program returns $4.00 in 

savings for the residential customer and $11.00 in savings for the 

commercial and industrial customer.
496
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Measures to Mitigate to 

Low-income Populations, 

or Economic Impact 

NJCEP offers EE home improvements, energy education, weatherization 

assistance; NJCEP spent $256 million during 2001-2012 with lifetime 

cumulative savings of 1.3 million MWh and 13.4 million mmBtu. Low-

income energy bill payment assistance (at least $292 million in 2012 

separate from NJCEP).
497

 

Significant Co-benefits Overall reduction in pollutant emissions including NOx, SO2, and 

mercury.
498

 

Energy Trust of Oregon (funded by Public Purpose Charge)
499

 

Effect on Household 

Consumption and Spending  

141 GWh and 2.5 million therms saved at nearly 17,000 new and existing 

homes that received Energy Trust services in 2012. 

Measures to Mitigate to 

Low-income Populations, 

or Economic Impact 

4.5 percent of public purpose charge dedicated to low-income housing plus 

$10 million for electric-bill paying assistance; Program distributes energy-

saver kits and offers increased incentive levels for low and moderate-

income ratepayers. 

Significant Co-benefits None noted. 
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15 Property Assessed Clean Energy (PACE) Programs 

Policy Definition Targeted Sector or Emissions 

PACE programs provide or arrange for financing for home and/or 

building owners to install energy conservation or renewable energy 

measures. The loans are repaid through a property tax-like 

assessment with a term length of up to 20-years. These loans allow 

owners to pay for energy improvements over time, avoiding the 

barrier of upfront investment costs.  

Electricity and natural gas 

consumption in RCI sector 

GHGs and Costs 

 GHG reductions from existing programs are modest but may not reflect the full potential of PACE since 

these programs are in their infancy and often have limited funding.  

 Unlike utility energy programs funded through a system benefits charge or cost recovery rate 

adjustments assessed to all ratepayers, participation in PACE is voluntary. 

 PACE programs are typically authorized by state law but administered at the city or county level. This 

means that PACE programs limited costs at the state level once state legislation has been passed. 

Municipalities may be able to recover some or all administrative costs through application or project 

fees, increased interest rates, or other sources such as grants.
500

   

Implementation Issues and Lessons Learned 

 The Federal Housing Finance Agency currently prevents Fannie Mae and Freddy Mac from purchasing 

PACE encumbered mortgages which has essentially stalled residential PACE. 

 One of the primary challenges state and local programs face when launching a PACE program is 

acquiring seed funding, or a pool of funding dollars from which lending can occur. 

Costs and Benefits to Consumers Costs and Benefits to Businesses 

 Increased access to energy conservation and 

distributed renewable technology incentives and 

financing.  

 Improved grid reliability and emissions rates. 

 Increased access to energy conservation and 

distributed renewable technology incentives and 

financing. 

 Increased access to energy research, 

development, deployment, and other business 

development funding. 

 Improved grid reliability and emissions rates. 

 Expanded clean energy talent pool and job 

creation. 

 

Property assessed clean energy (PACE) programs operate by providing a unique loan mechanism 

to property owners for the deployment of energy efficient technologies and renewable energy at 

residential, commercial and industrial facilities. These loans allow owners to pay for energy 

improvements over time, avoiding the barrier of upfront investment costs.  

The underlying PACE mechanism is and common to all programs: a local government provides 

or arranges for financing that is repaid with a property tax-like assessment with a term length of 

up to 20-years. PACE loans are different from other loans, since they typically stay with the 
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property. If a homeowner sells their home before the loan is paid off, the loan can either be paid 

off at the time of sale or transferred with the property to the new owner. Each program is unique 

and will reflect different enabling acts, budgetary resources, program administration strategies, 

and level of community and local government support
501

. By promoting energy conservation and 

renewable power generation, PACE programs capture energy cost savings and realize 

environmental co-benefits including reduced emissions from fossil energy consumption, water 

conservation and improved air quality. 

Although PACE programs are often conducted at the local level, they must be authorized by state 

law. Today, 30 states and the District of Columbia can implement PACE programs. Early 

interest in PACE focused on the residential sector from 2008 through 2010. However, shortly 

after that the Federal Housing Finance Agency (FHFA) ordered Fannie Mae and Freddie Mac to 

stop buying PACE encumbered mortgages in July 2010 due to concerns regarding the structure 

of loans used to finance residential PACE programs. Specifically, the FHFA raised concerns 

regarding PACE loans that acquire a priority lien over existing mortgages. Unlike routine tax 

assessments, these priority liens pose risk management challenges for lenders, servicers and 

mortgage securities investors, but are not essential for PACE programs to spur fossil energy 

conservation.
502

 As a result, state legislative efforts to enable PACE slowed in 2010. A few law 

suits have been filed in response to the FHFA’s position on residential PACE but all have been 

unsuccessful. In March 2013, the Ninth Circuit ruled that the courts have no jurisdiction to 

interfere with FHFA’s decision because the agency acted as a “conservator” of Fannie and 

Freddie, rather than as a regulator. Despite this challenge, some residential programs have 

continued to move forward with PACE loans receiving a subordinate lien position relative to 

existing mortgages. One drawback of this strategy is that the resulting increased risk to private 

investors significantly inhibits their interest in investing in PACE programs. The FHFA 

limitations do not affect commercial PACE. As more commercial PACE programs have 

launched and achieved early stage success in the last two years, interest in passing or amending 

flawed legislation has increased
503

. 

One of the primary challenges states and municipalities face when launching PACE programs is 

acquiring seed funding. Many active PACE programs launched with seed funding provided by 

federal grants through the American Recovery and Reinvestment Act of 2009 (ARRA). 

However, ARRA funds and other potential federal funding sources have essentially dried up as a 

result of cuts to federal spending. Likewise, the recent economic recession in the U.S. has led to 

budgetary issues at the state and local government levels as well. Banks and private investment 
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firms have the potential to kick-start these programs, but currently stand on the sidelines pending 

the issuance of the FHFA’s final rule regarding residential PACE.  

Research conducted by ECONorthwest in April 2011 suggests that PACE programs have the 

potential to generate significant economic and fiscal impacts. Specifically, modeling of 

hypothetical PACE programs in Columbus, Ohio, Long Island, New York, Santa Barbara, 

California, and San Antonio, Texas indicates that $4 million in total PACE project spending 

across the four cities ($1 million in spending in each city) will generate $10 million in gross 

economic output, $1 million in combined federal, state and local tax revenue, and 60 jobs (about 

$67,000 per job), on average.
504

 

Household energy and energy cost savings achieved from this hypothetical PACE spending were 

not quantified; however, ECONorthwest did model the impacts of increased consumer spending 

for a single household achieving energy cost savings of $1,000 per year for 25 years. It should be 

noted that the results of this modeling effort do not account for any utility revenue losses that 

would partially offset impacts of increased consumer spending, but ECONorthwest calculated  

gross spending effects at the local level of about $21,000 in gross economic output, $7,000 in 

personal income, $3,000 in combined federal, state and local tax revenue, and 0.2 local jobs on 

average.
505

 

15.1 Existing Policies 

Currently, 30 states and the District of Columbia have legislation in place that allows 

municipalities to establish PACE funding programs to finance energy efficiency and renewable 

energy programs (see Figure 6). Collectively, these pieces of legislation encompass 80 percent of 

the U.S. population
506

. Many PACE programs are in their infancy and lack a significant portfolio 

of financed projects from which to gather data. In addition, many programs employ extremely 

lean operational strategies and avoid onerous reporting requirements as much as possible in an 

effort to maximize the utilization of available PACE financing for energy improvements. As a 

result, limited program performance data are available for PACE programs.   
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Figure 6: PACE Legislative History in the U.S.
 507

 

 

The following list includes some example programs with published performance data: 

 Maine PACE Loan Program
508

 

 Boulder County, Colorado, ClimateSmart Loan Program (CSLP)
509

 

 Sonoma County, California, Sonoma County Energy Independence Program (SCEIP)
510

 

Maine PACE Loan Program: Launched in April 2011, the Maine PACE Loan Program 

provides $6,500 to $15,000 loans to Maine homeowners to finance the cost of eligible energy 

saving improvements and offers repayment periods of 5, 10, or 15 years at a fixed interest rate of 

4.99 percent  APR, with no processing fees.
511

 PACE loans are available for residential buildings 

with one to four units that meet a set of minimum underwriting requirements and are located in 

municipalities that have passed a PACE ordinance. In addition, energy efficiency improvements 

packages must generate savings of at least 20 percent of home energy usage or 25 percent of 

heating and hot water energy usage to qualify for a PACE loan. PACE-eligible energy 

improvements include, but are not limited to: insulation, air sealing, energy efficient heating 

systems, lighting and appliances, windows and doors, and solar energy systems. Maine’s PACE 

law dictates that loans do not have a senior priority over a primary home mortgage.
512

 

As of February 2013, a total of 158 Maine municipalities had passed PACE ordinances and 

entered into an agreement with Efficiency Maine to administer the loan program on their behalf. 

Residents of these towns comprise about three quarters of the state population and have 

                                                 
507

 Ibid 
508

 Efficiency Maine. Accessed July 2013 at: http://www.efficiencymaine.com/  
509

 Boulder County ClimateSmart Loan Program. Accessed August 2013 at: 

http://www.bouldercounty.org/env/sustainability/pages/cslp.aspx 
510

 Sonoma County Energy Independence Program. Accessed August 2013 at: http://www.sonomacountyenergy.org/ 
511

 DSIRE. 2013. Maine PACE Loans. Accessed August 2013 at: 

http://www.dsireusa.org/incentives/incentive.cfm?Incentive_Code=ME20F 
512

 Opinion Dynamics Corporation. 2013. Evaluation Of The Efficiency Maine Trust Pace Loan Program: Interim Impact 

Report. Accessed August 2013 at: http://www.efficiencymaine.com/wp-content/uploads/2012/04/PACE-Interim-Impact-

Report-FINAL.pdf  

http://www.efficiencymaine.com/
http://www.bouldercounty.org/env/sustainability/pages/cslp.aspx
http://www.sonomacountyenergy.org/
http://www.dsireusa.org/incentives/incentive.cfm?Incentive_Code=ME20F
http://www.efficiencymaine.com/wp-content/uploads/2012/04/PACE-Interim-Impact-Report-FINAL.pdf
http://www.efficiencymaine.com/wp-content/uploads/2012/04/PACE-Interim-Impact-Report-FINAL.pdf


APPENDIX A: Literature review of existing policies 

P a g e  | 134 

submitted a total of more than 1,800 loan applications
513

. Efficiency Maine has established a 

$20.4 million revolving loan fund for the PACE and PowerSaver Loan Program
514

 primarily 

using Federal grant money through the DOE BetterBuildings Program. As homeowners pay back 

the loans, the loan fund will be replenished for the next round of homeowner applicants
515

. 

Boulder County, Colorado, ClimateSmart Loan Program (CSLP): The ClimateSmart Loan 

Program offered loans to Boulder County property owners who wanted to make energy 

efficiency and renewable energy improvements to their property. In June 2010, residential 

financing was cancelled and the loan program was put on-hold until issues with the FHFA and 

federal mortgage regulators, Fannie Mae and Freddie Mac, could be resolved. Subsequently, the 

commercial loan program was also suspended.
516

 

The Boulder County, Colorado, CLSP was the first test of PACE financing on a multi-

jurisdictional level (involving individual cities as well as the county government). It was also the 

first PACE program to comprehensively address energy efficiency measures and renewable 

energy, and it was the first funded by a public offering of both taxable and tax-exempt bonds. 

Initiated in 2009, the first phase of the CSLP included two rounds of residential project financing 

and resulted in about $9.8 million in project loans. Associated program costs and fees and 

funding of a reserve account for the bonds added $3.2 million, for a total of about $13 million in 

Phase 1 program spending.
517

 

The minimum borrowing level for the first phase of the CLSP was $3,000 per home. The 

maximum borrowing limit for open loans (using taxable bonds), was the lesser of 20 percent of 

actual property value, or $50,000. For income-qualified loans (using tax-exempt bonds), the 

maximum borrowing limit was set to $15,000 per home. Interest rates on PACE loans ranged 

from 5.2 percent to 6.8 percent depending on the type of bond and the issue. PACE loans were 

repaid through a 15-year assessment on each participant’s property taxes (senior lien). If a 

property owner sells a PACE-assessed home or business, the assessment stays with the property, 

with responsibility passing to the next owner until the debt is paid.
518

 

Sonoma County, California, Sonoma County Energy Independence Program (SCEIP): 

Sonoma County's Energy Independence Program gives residential and non-residential property 
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owners the option of financing energy efficiency, water efficiency and renewable energy 

improvements through a voluntary assessment on their property tax bills. The property tax 

assessments are attached to the property, not the property owner, meaning that if the property is 

sold, the assessment stays with the property. In 2010, Sonoma County’s PACE program was 

temporarily suspended in response to the FHFA’s statement of concerns regarding residential 

PACE financing on July 10, 2010 but was immediately re-opened by the Sonoma County Board 

of Supervisors on July 13, 2010.
519

 

The minimum funding level offered by SCEIP is $2,500 and assessments may not exceed 10 

percent of the property value
520

. In addition, the sum of all debt associated with the property 

cannot exceed 100 percent of the value of the property at the time loan is made.
521

 This 

assessment is final regardless of whether or not the property value decreases
522

. The SCEIP can 

be combined with utility and state rebates, but financing will only be available for the post-

incentive cost. Tax credits will not affect the amount of financing available
523

. The repayment 

period is 10 years for amounts from $2,500 to $4,999 and projects over $5,000 may be repaid 

over a term of either 10 or 20 years, at the property owner’s option. Projects of $60,000 up to 

$500,000 require approval by the Program Administrator, and projects over $500,000 require 

specific approval by the Board of Supervisors. The current interest rate for SCEIP assessment 

contracts is 7 percent simple interest. The interest rate is fixed at the time the assessment contract 

and implementation agreement are signed and will not rise.
524

 

Commercial and industrial properties must first have an energy audit before participating in the 

program. Energy audits are not required for residential participants, but they are strongly 

recommended. Beginning March 1, 2011, the SCEIP offers rebates of up to 75 percent for the 

cost of energy analyses performed by certified raters.
525

  

A key SCEIP enhancement effective July 1, 2011, is the requirement of achieving 10 percent 

energy efficiency improvement on the property prior to (or along with) the financing of 
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renewable generation upgrade projects. This approach supports SCEIP’s regional goal to “reduce 

and produce,” and it strengthens the market position of the SCEIP assessment portfolio.
526

 

15.2 GHG Impacts 

PACE programs reduce GHGs from fossil energy consumption by providing financing to home 

and building owners to make energy efficiency improvements and install renewable energy 

technologies. GHG savings were not reported in published program reports, but were calculated 

externally for the Maine PACE and ClimateSmart Loan Programs based on reported energy 

savings and some basic assumptions detailed below. Estimated gross annual GHG reductions 

achieved by each program are just over 1,000 mtCO2e per year. Since PACE programs provide 

“financing” as opposed to “funding,” the cost of these reductions is minimal and includes general 

administrative costs, the development of a risk-management reserve fund, loan fees, and other 

related costs. 

Table 42: GHG Costs and Benefits of Example PACE Programs 

Maine PACE Loan Program
527

 

Cost of Reductions Loan program (no cost other than administrative costs). Administrative 

costs not presented. 

Volume of Reductions 1,200 mtCO2e/yr (gross) and 1,300 mtCO2e/yr (net) from projects 

completed April 2011 to September 2012.
528

 

Programmatic Status For FY 2012, the program was cost-effective for the following three tests: 

Total Resource Cost (TRC)
529

 = 1.61, Program Administrator Cost Test 

(PACT)
530

 = 4.80, Participant Cost Test (PCT)
531

 = 2.27 

Emissions Leakage None Noted. 

ClimateSmart Loan Program, Boulder County, CO
532
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Cost of Reductions CLSP financed (lending) $9.8 million in residential energy retrofits. $2.4 

million was set aside to serve as a reserve fund. About $0.8 million was 

used for administrative costs, loan fees, and other costs. 

Volume of Reductions 1,100 mtCO2e/yr (gross)
533

 

Programmatic Status The CSLP achieved all key qualitative goals: (1) reducing GHG emissions, 

(2) improving the environment, (3) saving energy, and (4) providing direct 

and indirect economic benefits. 

Emissions Leakage None noted. 

Sonoma County Energy Independence Program, Sonoma County, CA
534

 

Cost of Reductions From March 2009 to March 2013, received 2,640 PACE financing 

applications for $96 million in renewable energy, energy efficiency and 

water conservation improvements. More than $66 million has been 

approved, and over $61 million  has been disbursed to projects that are 

completed. Approximately $9.6 million of the assessments have been fully 

paid off, which has provided a like amount to be made available for 

additional projects. 

Volume of Reductions An effort by the County to quantify the energy savings and GHG reduction 

for financed energy efficiency and water conservation projects is currently 

underway. 

Programmatic Status The program has improved energy efficiency, increased renewable energy 

generation, GHG reductions, water conservation, and added local jobs. 

Currently, there are efforts to expand program. 

Emissions Leakage None noted. 

 

15.3 Energy and Economic Impacts 

Generally, the low interest rates and relatively long repayment terms mean the PACE programs 

can create an immediate positive cash flow to building owners. In other words, energy cost 

savings achieved though PACE-financed energy improvements can exceed loan repayment costs 

on an annual basis resulting in net savings even during repayment years. These benefits will 

continue to accrue after loan repayment is complete.  

All three PACE programs analyzed here generated positive economic output, added jobs, and 

reduced energy consumption or added renewable energy capacity. The Maine PACE Loan 
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Program achieved verified gross energy savings of over 16,000 mmBtu predominantly through 

reduced fuel oil consumption. ClimateSmart program participants realized gross first-year 

electricity and natural gas savings of 1.1 GWh and 4,500 mmBtu, respectively. An effort to 

quantify the energy savings for PACE-financed energy efficiency and water conservation 

projects is currently underway in Sonoma County, California but the program did report 

financing over 1,100 solar installations that generate about 8.3 kW annually.  

Table 43: Energy and Economic Impacts of Example PACE Programs 

Maine PACE Loan Program
535

 

Independence from Fossil 

Fuels, and Economic 

Impact 

Verified first-year, annual gross savings for the PACE/PowerSaver 

Program are 16,332 mmBtu for the 284 projects completed April 2011 

through September 2012.  

Impacts on Fuel Choice None noted. 

Opportunity for 

Investments in 

Infrastructure and Clean 

Energy/Energy Efficiency 

Total PACE/PowerSaver FY2012 program spending of $3.4 million 

(excluding adjustments for early retirement, economic cost of lending, and 

evaluation costs) resulted in the creation of an estimated 238 FTE job-

years. 

Impact on Different Sectors 

of the Economy 

Total PACE/PowerSaver FY2012 program spending of $3.4 million 

(excluding adjustments for early retirement, economic cost of lending, and 

evaluation costs) resulted in an estimated $15.6 million increase in Gross 

State Product. 

ClimateSmart Loan Program, Boulder County, CO
536

 

Independence from Fossil 

Fuels, and Economic 

Impact 

Gross first-year electricity and NG savings of 1.1 GWh/yr and 4,500 

mmBtu/yr,respectively. 

Impacts on Fuel Choice Increased access to residential solar PV. 

Opportunity for 

Investments in 

Infrastructure and Clean 

Energy/Energy Efficiency 

$13 million spent in financing and program costs supported 85 jobs 

(57 percent were solar PV-related jobs) in Boulder County (about 6.5 

jobs/$1 million of investment) and 126 jobs in the state as a whole (about 

9.7 jobs/$1 million of investment). Wage and salary earnings increased by 

$5.1 million in Boulder County and $7.1 million for the state as a whole in 

the short term. 

Impact on Different Sectors 

of the Economy 

Economic activity increased by almost $14 million in Boulder County and 

almost $20 million for the state as a whole. The study claims cash 

spending and alternatively financed spending probably increased the total 

of all program-related spending by 20 percent or more. 

Sonoma County Energy Independence Program, Sonoma County, CA
537
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Independence from Fossil 

Fuels, and Economic 

Impact 

The program currently is serving 1,841 participating property owners, 

completing over 1,800 energy efficiency projects and 1,100 solar 

installations, and generating 8.3kW of energy annually. An effort to 

quantify the energy savings and GHG reduction for financed energy 

efficiency and water conservation projects is currently underway. 

Impacts on Fuel Choice Increased access to distributed renewable generation. 

Opportunity for 

Investments in 

Infrastructure and Clean 

Energy/Energy Efficiency 

The $61 million invested locally has energized the creation of an active 

energy efficiency and renewable energy construction market. 

Opportunity exists for collaboration and partnership with private PACE 

program providers to expand the options that could be used to secure funds 

and increase Program funding capacity. 

Impact on Different Sectors 

of the Economy 
86 percent of PACE-financed projects have been installed by local 

contractors. This has led to the creation of approximately 77 local jobs 

within the related industry sectors that are engaged with program.  

 

15.4 Household Impacts and Co-Benefits 

Households that took advantage of PACE financing in Maine were reported to have saved over 

28 percent of whole-house energy usage on average. Program participants in Boulder, Colorado 

were reported to have saved nearly 1,800 kWh of electricity and 75 mmBtu of natural gas per 

year on average, resulting in annual energy cost savings of about $208 per participant. Boulder 

and Sonoma Counties also report (but do not quantify) program co-benefits that include water 

conservation and improved air quality. 

Table 44: Household Impacts and Co-Benefits of Example PACE Programs 

Maine PACE Loan Program
538

 

Effect on Household 

Consumption and Spending  

57.5 mmBtu gross savings for each of the 284 projects completed April 

2011 through September 2012. On average, these savings represent 28.6 

percent of pre-project whole-house energy usage.  

Measures to Mitigate to 

Low-income Populations, 

or Economic Impact 

None noted. 

Significant Co-benefits None noted. 

ClimateSmart Loan Program, Boulder County, CO
539
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Effect on Household 

Consumption and Spending  

Reduced energy use saved participants a combined total of about 

$124k/yr ($208/yr per participant) during the first year on their electric 

and gas utility bills. Average participant savings were 1,786 kWh/yr for 

electricity and 74.9 therms/yr for NG. 

Measures to Mitigate to 

Low-income Populations, 

or Economic Impact 

2008 ballot measure that funded the CSLP authorized Boulder County to 

issue up to $40 million in bonds, including $14 million in tax-exempt 

bonds intended for low-income-qualified projects. 

Significant Co-benefits Reduced environmental impacts, such as air pollution and water use. 

Sonoma County Energy Independence Program, Sonoma County, CA
540

 

Effect on Household 

Consumption and Spending  

An effort to quantify the energy savings and GHG reduction for financed 

energy efficiency and water conservation projects is currently underway. 

Measures to Mitigate to 

Low-income Populations, 

or Economic Impact 

None noted. 

Significant Co-benefits Water conservation (not quantified). 
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16 Feed-in-Tariffs 

Policy Definition Targeted Sector or Emissions 

A FiT is a policy mechanism designed to accelerate investment in 

and deployment of renewable energy technologies by offering 

long-term contracts with a set price to renewable energy 

producers. The FiT provides certainty to potential energy 

producers by establishing guaranteed price schedules and 

eliminating the need for contractual negotiations with utilities, for 

eligible projects. 

Electricity Generation 

GHGs and Costs 

 Cost of reductions in Germany for solar in 2010 was €537 or ($714)/mtCO2e while the cost of 

reductions for wind in 2010 was €44 or ($58.5)/ mtCO2e.
541

   

 In Germany, 2010 reductions from solar was 7 million tCO2e while the volume of reductions for 

wind in 2010 was 27 millions tCO2e.
542 

 In California in 2012, FiT rates ranged from $0.77/kWh to $0.93/kWh depending on the contract 

period.
543 

Implementation Issues and Lessons Learned 

 The success of a FIT policy depends on many variables, including existing renewable energy 

generation, community acceptance of renewable energy and associated costs, and interconnection 

codes and standards.
544 

 A 2010 World Future Council study found that FITs with the following attributes are more 

successful in deploying renewable energy; notably programs without program caps or project-size 

caps, with longer contract terms, with more technologies, with tariffs based on the cost of generation 

rather than avoided cost, with more differentiation in the tariffs and with sufficient inflation 

indexing.
545 

 Program caps serve to moderate the potential cost to ratepayers and system integration impacts of 

introducing a large number of FIT-funded renewable resources, while project caps can serve to 

moderate the number of large projects and/or broaden the type of technologies.
546 

 A focus on small-scale projects can lead to big-scale achievements; for example almost all Ontario 

solar projects are 10 MW and smaller (a third are 10 kW and smaller) and yet Ontario’s installed 

capacity ranks #4 in North America, behind California, Arizona, and New Jersey.
547 

 Setting payment schedules has proved challenging as payments need to be high enough to attract 

investors without resulting in windfall profits and undue burden on ratepayers.
548
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 Incentives for distributed generation and commitment to local ownership can spur economic 

development; notably by attracting private sector investment, drawing clean energy companies and 

associated industries and creating jobs. 

 Policy areas often identified as complicating the development of renewable energy resources 

affecting the effectiveness of a FIT include interconnection codes, standards and practices, metering 

requirements and the siting process for renewable energy systems.
549 

 A 2010 report by the The National Association of Regulatory Utility Commissioners found that the 

key elements of a successful FiT include longer contract length, interconnection rules and 

agreements, program and project caps,  tariff revisions, payment differentiation and  bonus 

payments.
550

  
 

Costs and Benefits to Consumers Costs and Benefits to Businesses 

 As FIT programs are supported by ratepayers 

through above-market costs, electricity rates 

are likely to increase. 

 The resulting impact to the average household 

electricity bill is undetermined in the U.S., as 

FIT programs are still in their infancy.
551 

 Germany’s FIT cost consumers a 3% rate 

increase in the lifetime of the program, with a 

5% increase in 2008 alone, averaging $2.66 to 

$8.00 per month.
552 

 As FIT programs are supported by ratepayers 

through above-market costs, electricity rates are 

likely to increase. 

 As FIT programs are still in their infancy in the 

US, the impact to businesses is still 

undetermined.  

   
 

A feed-in tariff (FIT) is a policy mechanism designed to accelerate investment in and 

deployment of renewable energy technologies by offering long-term contracts with a set price to 

renewable energy producers. The FIT provides certainty to potential energy providers by 

establishing guaranteed price schedules and eliminating the need for contractual negotiations 

with utilities, for eligible projects. 

16.1 Existing Policies 

FITs are used to a limited extent around the United States, but they are more common 

internationally.  Historically, FITs have been associated with a German model in which the 

government mandates that utilities enter into long-term contracts with generators at specified 

rates, typically well above the retail price of electricity. In the United States, where FITs are 

comparatively new, FITs or similarly structured programs are mandated to varying degrees in a 

limited number of states. However, a different model has also emerged in which utilities 

independently establish a utility-level FIT, either voluntarily or in response to state or local 
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government mandates
553

. This section reviews FIT programs in Germany, Ontario, and 

California.  

Germany 

The Renewable Energy Sources Act, also known as EEG (Erneuebare-Energien-Gesetz) law, has 

enabled renewable energy investments in large scale throughout Germany through the use of 

FITs. In 2011, the FIT program rates were significantly enhanced as part of a government policy, 

called “Energiewende”, to accelerate the phase out of eight nuclear plants totaling 20.9 GW of 

electric power generation capacity.
554

 Amendments in 2012 increased the term of the FIT 

guaranteed rate from 15 years to 20 years for some installations, designed to spur new projects 

and investments in Germany, particularly smaller ones. FIT rates vary based on source fuels, 

such as hydropower, land fill gas, sewage gas, mine gas, biomass (bio waste and small manure 

biogas), geothermal, on-shore wind, off-shore wind, and solar.  There is also a lower tariff 

provided for self-consumption at certain sites. 

Germany has established fixed FIT rates for 2012 to 2021, providing clear long term investment 

protection and guidance for developers, though these rates fluctuate based on technology, 

installation size, and are based on levelized project costs. With the new amended and enhanced 

rates, Solar Photovoltaic (PV) has become a very attractive technology. Renewable energy 

accounted for total investment of €22.9 Billion in 2011, with PVs accounting for €15.0 Billion. 

The total economic output of German based renewable energy manufactures and installers was 

€24.94 Billion, including exports.
555

 

By 2020, the goal is to have 14% of total energy sourced from renewables, which will be 

achieved by using renewables to provide 35% of electricity, 18% of thermal energy and 10% in 

transportation sector, leading to a 40% reduction in greenhouse gases when compared to 1990 

standards. The renewable energy source goals increase incrementally each decade thereafter until 

2050 when renewables are expected to provide 80% of the electricity, 60% of thermal energy. 

With 25% reduction through efficiency, the overall reduction in GHG is anticipated to be 80% to 

95% by 2050.
 556

   

Ontario 

In November 2006, the Ontario Power Authority (OPA) launched the Renewable Energy 

Standard Offer Program (RESOP) to develop distributed (10 MW and smaller) renewable energy 
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projects by using a standardized, fixed price, long-term contract. While RESOP attracted 

investment in renewable energy, contracting nearly 1,400 MW of wind (56%), solar (34%), 

bioenergy and hydropower power projects, execution was problematic largely and after 18 

months only 34 MW out of 1,400 MW reached operation.
 557

    

In early 2009, advocates of expanding and improving the RESOP program won passage of the 

Green Energy & Green Economy Act, establishing Ontario’s FIT program designed to create 

new clean energy industries and jobs, boost economic activity and the development of renewable 

energy technologies, and improve air quality by phasing out coal-fired electricity generation by 

2014.
558

   Qualifying renewable technologies include biogas, renewable biomass, landfill gas, 

solar photovoltaic (PV), hydro power and wind power.
559

  The Ontario Power Authority (OPA) 

is responsible for implementing the FiT Program.  Within two years OPA signed about 2,000 

small and large FIT contracts with clean energy producers totaling approximately 4,600 MW.
560

 

Ontario’s FIT program has played a significant role in jumpstarting renewable energy, ranking 

#4 and #11 in North America for solar and wind deployment. It has also enabled widespread 

participation in renewable energy generation with 1 in 7 Ontario farmers participating and 

earning a return on their investment.
561

 

FIT Program has been key to making Ontario a leader in clean energy production and 

manufacturing. FIT attracted more than $20 billion in private sector investment to Ontario during 

challenging economic times, welcomed more than 30 clean energy companies to the province as 

of 2011
562

 and created more than 31,000 jobs as of 2013.
563

 By the end of 2014, Ontario will be 

the first jurisdiction in North America to replace coal-fired generation with cleaner sources of 

power.
564

 Ontario has shut down 10 of 19 coal units and reduced the use of coal by nearly 90 per 

cent since 2003.
565

 Moreover, Ontario is on track to procure 10,700 MW of non-hydro renewable 

energy generation by 2015.
566

  To support the long-term sustainability of the FiT Program, OPA 

                                                 
557

 Institute for Self Reliance. Expect Delays - Reviewing Ontario’s “Buy Local” Renewable Energy Program. May 

2013. Report accessed August 2013 at http://www.ilsr.org/wp-content/uploads/2013/05/expect-delays-ontario-fit-

ilsr-2013.pdf 
558

 http://www.energy.gov.on.ca/en/fit-and-microfit-program/2-year-fit-review/  
559

 Ontario Power Authority. Feed-In Tariff (FIT) Program, FAQs. Accessed August 12, 2013. 

http://fit.powerauthority.on.ca/faqs 
560

 Ontario. Ontario’s Feed-in Tariff Program Building Ontario’s Clean Energy Future - Two-Year Review Report. 

March 2012. http://www.energy.gov.on.ca/docs/en/FIT-Review-Report-en.pdf  
561

 Institute for Self Reliance. Expect Delays - Reviewing Ontario’s “Buy Local” Renewable Energy Program. May 

2013.  
562

 http://www.energy.gov.on.ca/en/fit-and-microfit-program/2-year-fit-review/  
563

 http://www.energymanagertoday.com/ontarios-buy-local-feed-in-tariff-stuck-in-a-rut-after-initial-success-

092031/  
564

 Ontario. Ontario’s Feed-in Tariff Program Building Ontario’s Clean Energy Future - Two-Year Review Report. 

March 2012. 
565

 Ontario. Ontario’s Feed-in Tariff Program Building Ontario’s Clean Energy Future - Two-Year Review Report. 

March 2012. 
566

 Ontario. Ontario’s Feed-in Tariff Program Building Ontario’s Clean Energy Future - Two-Year Review Report. 

March 2012. 

http://www.ilsr.org/wp-content/uploads/2013/05/expect-delays-ontario-fit-ilsr-2013.pdf
http://www.ilsr.org/wp-content/uploads/2013/05/expect-delays-ontario-fit-ilsr-2013.pdf
http://www.energy.gov.on.ca/en/fit-and-microfit-program/2-year-fit-review/
http://fit.powerauthority.on.ca/faqs
http://www.energy.gov.on.ca/docs/en/FIT-Review-Report-en.pdf
http://www.energy.gov.on.ca/en/fit-and-microfit-program/2-year-fit-review/
http://www.energymanagertoday.com/ontarios-buy-local-feed-in-tariff-stuck-in-a-rut-after-initial-success-092031/
http://www.energymanagertoday.com/ontarios-buy-local-feed-in-tariff-stuck-in-a-rut-after-initial-success-092031/


APPENDIX A: Literature review of existing policies 

P a g e  | 145 

has set annual procurement targets of 150 megawatts for small FiT and 50 megawatts for 

microFiT for each of the next four years, beginning in 2014.   

The biggest challenge for the FIT program is the overwhelming demand. Signed contracts for 

nearly 5,000 megawatts of new renewable energy capacity will allow the province to meet most 

of its 2030 renewable energy target, 12 years early.
567

  While Ontario’s FIT program has 

stumbled with less than 10 percent of its contracted capacity deployed, it remains competitive 

with leading U.S. states.
568

   

In addition, the revision of tariffs may have affected investors and created some instability in the 

policy environment.  In late 2010, the OPA lowered contract price to reflect better economics. 

While tariff revisions may ensure probability and program sustainability, they should be clearly 

communicated to investors to maintain a stable policy environment.
569

   

 

California 

On February 14, 2008, the California Public Utilities Commission (CPUC) authorized the 

purchase of up to 480 MW of renewable generating capacity from renewable facilities smaller 

than 1.5 MW. The FiT provides a mechanism for small renewable generators to sell power to the 

utility at predefined terms and conditions, without contract negotiations, setting the price paid to 

small generators at the level of the Market Price Referent (MPR). In 2009, eligible project size 

was increased to 3 MW.
 570

   The original FiT program closed on July 24, 2013, and was replaced 

by a renewable market adjusting tariff (ReMAT). 

In May 2012, the CPUC implemented a new pricing mechanism and program rules for the FiT 

program, the ReMAT, in response to stakeholders' petitions for modification.
571

 The ReMAT 

allows the FiT price to adjust in real-time based on market conditions.  ReMAT is being 

implemented by IOUs to comply with the IOU’s portion of the 750 MW state-wide feed-in tariff 

program mandated by SB 32.
572

  ReMAT includes two principle components: First, the starting 

price increases or decreases for each product type based on the market’s participation in the 
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program and applies to three FiT product types (ie. baseload, peaking as-available, and non-

peaking as-available). Second, a two-month price adjustment mechanism may increase or 

decrease the price for each product type every two months based on the market response. The 

IOU-share of MWs under the revised FiT program is 493.6 MW.
573

  

16.2 GHG Impacts 

Like any renewable power source, the GHG impacts from FiT programs depend largely on the 

source of power being replaced. Generally, specific quantification of GHG reduction benefits 

associated with FiT programs reviewed was not available. Table 45 summarizes findings of 

available GHG-related information for select FiT programs. 

Table 45: GHG Costs and Benefits of FiT Programs 

Germany  

Cost of Reductions Cost of reductions for solar in 2010 was €537 or ($714)/mtCO2e while 

the cost of reductions for wind in 2010 was €44 or ($58.5)/ mtCO2e.
574

   

Volume of Reductions 2010 reductions from solar was 7 million tCO2e while the volume of 

reductions for wind in 2010 was 27 million tCO2e.
575

 

Programmatic Status The program has provided a strong market for German based manufactures 

and the country was a net exporter of renewable energy technologies and 

services.  

Emissions Leakage Data not readily available. 

Ontario  

Cost of Reductions Data not readily available. 

Volume of Reductions Data not readily available. 

Programmatic Status As of March 2013, OPA executed 1,706 micro,
576

 small and large FIT 

contracts for 4,541 MW in renewable energy projects, with another 882 

contracts for an additional 10,577 MW in the pipeline.
577

 

Emissions Leakage Data not readily available. 

California   

Cost of Reductions 2012 FiT rates range from $0.77/kWh to $0.93/kWh depending on the 
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contract period
578

 

Volume of Reductions Data not readily available. 

Programmatic Status Data not readily available. 

Emissions Leakage FiT is targeted to local generators in utility territories.  

 

16.3 Energy and Economic Impacts 

FiT programs increase renewable energy generation sources, create direct and indirect clean 

energy jobs, and attract private sector investment.  For example, the German FiT program is 

extensive and, in conjunction with Germany’s pledge to reduce GHG emissions by 40% by 2020, 

has significantly impacted the deployment and growth of renewable energy sources. In 2012, 

12.6% of the total energy produced in Germany was generated from renewable energy sources as 

follows: Biomass (8.2%); Wind energy (1.8%), Photovoltaic (1.1%) Hydropower: 0.8% and 

Solar thermal and geothermal (0.5%).
579

  The renewable energy based electric energy supply had 

a total production of 136.1 TWH accounting for 22.9% of total electricity produced. The major 

sources are Wind (33.8%), Photovoltaic (20.6%); Hydropower (15.6%) and Biomass (30%).
580

 

The Ontario program has taken special steps to encourage participation in certain sectors. To 

further municipal and public entity participation in new renewable installations, special 

incentives will be provided to eligible entities including municipalities, publicly funded schools, 

public colleges and universities, hospitals, publicly owned long term care homes, public transit 

services and Metrolinx (transportation authority).  Special incentives will include a “price adder” 

to the standard FiT pricing, the provision of priority points during the application process, and 

the creation of capacity set-asides.  In addition, municipalities and other public sector entities 

noted above will have access to funding for costs associated with design and development of the 

small FIT projects.
581

 

Table 46 summarizes the available energy and economic impact information for select FiT 

programs. 

Table 46: Energy and Economic Impacts of FiT Programs 

Germany  

Independence from Fossil The program costs are passed on to rate payers as an EEG levy, which has 
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Fuels, and Economic 

Impact 

resulted in high costs for electricity. Germany has the second highest 

power cost in the European Union.  The average cost of electricity is 

€0.26/kWh and this represents a significant premium when compared to 

retail market prices for electricity. This issue has become a significant 

economic and political concern.
582

 

Impacts on Fuel Choice Movement towards renewable power. 

Opportunity for 

Investments in 

Infrastructure and Clean 

Energy/Energy Efficiency 

The growth in renewable energy investments by 2016 is anticipated to 

be €23.7 Billion.
583

 Germany leads the world in renewable energy 

investment, capturing 13 percent of global investment.
584

 

Impact on Different Sectors 

of the Economy 
Renewable energy accounted for total investment of €22.9 Billion in 

2011, with PVs accounting for €15.0 Billion.
 585

 The total economic 

output of German based renewable energy manufactures and installers in 

2011 was €24.94 Billion, including exports. This sector supported 381,600 

jobs. 
586

  

Ontario  

Independence from Fossil 

Fuels, and Economic 

Impact 

As of March 2013, OPA had executed 1,706 micro,
587

 small and large 

FIT contracts for 4,541 MW in renewable energy projects, with 

another 882 contracts for an additional 10,577 MW in the pipeline. 

Impacts on Fuel Choice Phasing out coal-fired electricity generation by 2014.
588

 To prepare for the 

coal phaseout, the aggressive energy law in 2009 established energy 

efficiency programs and a feed-in tariff providing generous financial 

benefits to renewable developers. Those efficiency programs have helped 

make Ontario one of the few jurisdictions where energy demand is 

declining, rather than increasing.
589

 

Opportunity for 

Investments in 

Infrastructure and Clean 

Energy/Energy Efficiency 

Over $27 billion in private sector investment to Ontario. The program 

has created 20,000 jobs and is expected to create 50,000 jobs.
590

 

Impact on Different Sectors The program has increased the amount of clean energy in Ontario’s supply 
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of the Economy mix, created over 20, 000 jobs, and attracted over $20 billion in private 

sector investment to Ontario during challenging economic times.
591

 

California   

Independence from Fossil 

Fuels, and Economic 

Impact 

Data not readily available. 

Impacts on Fuel Choice Data not readily available. 

Opportunity for 

Investments in 

Infrastructure and Clean 

Energy/Energy Efficiency 

Projected $50 billion in total new investment in CA
592

 

Impact on Different Sectors 

of the Economy 
Projected 28,000 direct jobs per year, and 27,000 indirect jobs per 

year on average, and increase direct state revenue by $1.7 billion.
593

 

 

Household Impacts and Co-Benefits 

Table 47 highlights that little data on household impact and co-benefit information for FiT 

programs was  readily available. 

Table 47: Household Impacts and Co-Benefits of FiT Programs 

Germany  

Effect on Household 

Consumption and Spending  

Germany FIT is regressive where higher income households stand to gain 

more than lower income households.  However, this effect is small. The 

anticipated incremental levy is estimated to be €0.0353/kWh in 2011 to 

€0.0458/kWh in 2015. The increased levy will impact disposable income 

ranging from €21.06 for the lowest economic bracket with a monthly 

disposable income less than €500 to €50.10 for the highest bracket with a 

monthly disposable income in excess of €4,500.
594

 

Germany’s feed-in tariff is likely to be regressive, i.e. redistributing 

income shares from the lower to the upper part of the income distribution. 

Poorer households spend a higher share of their income on electricity than 

wealthy households, and a levy raised proportionally to electricity 

consumption emphasizes this differential. Moreover, the collected 
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revenues are used for subsidizing renewable energy installations, 

investments typically undertaken by wealthier households.
595

 

 

Measures to Mitigate to 

Low-income Populations, 

or Economic Impact 

Data not readily available.  

Significant Co-benefits The program provides flexibility and accommodates a wide variety of 

technologies, and encourages small and large producers to participate. The 

program is geographically neutral, which encourages project development 

and is also promoted as a local economic stimulus program.  

Ontario  

Effect on Household 

Consumption and Spending  

Data not readily available.  

Measures to Mitigate to 

Low-income Populations, 

or Economic Impact 

Priority consideration, project design/development funding, and “price 

adders” are given to projects that have a minimum of 15% participation 

level from Community or Aboriginal groups.
596

 

Significant Co-benefits  The program has increased the amount of clean energy in Ontario’s supply 

mix, created thousands of direct and indirect clean energy jobs, and 

attracted over $20 billion in private sector investment to Ontario during 

challenging economic times. 
597

   

  California  

Effect on Household 

Consumption and Spending  

Data not readily available.  

Measures to Mitigate to 

Low-income Populations, 

or Economic Impact 

Data not readily available.  

Any significant co-benefits 

to the jurisdiction 

 Data not readily available. 
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17 Shore Power 

Policy Definition Targeted Sector or Emissions 

Shore power, also known as port electrification or cold ironing, is 

the process of transferring the electrical generation needs for Ocean 

Going Vessels (OGV) while at berth (docked) from onboard diesel 

auxiliary engines to cleaner shore-side power grids.  

Transportation 

GHGs and Costs 

California saw 2,400 mtCO2e reduction in 2011, with an expected 200,000 mtCO2e reduction in 2020. 

Canada saw 1,521 mt CO2e reduction from April to October 2010. 

Implementation Issues and Lessons Learned 

 The shore power approach is generally best suited for vessels that make multiple calls at the same 

terminal for multiple years. 

 The best candidates for shore power are large container ships, cruise ships, reefer (refrigerated) ships, 

and specially-designed crude tankers that have diesel-electric engines. 

 Shore power requires extensive infrastructure improvements both on the terminal side for supplying the 

appropriate level of conditioned electrical power and on-board the vessels that will use the system.
598 

Costs and Benefits to Consumers Costs and Benefits to Businesses 

 No consumer costs from shore power projects 

have been identified 

 Improved air quality through reduction in 

emissions rates. 

 Increased costs for vessel construction or 

retrofit 

 Increased competitiveness as more global ports 

equip vessels with shore power capabilities 

 Reduced energy costs while vessels call at port 

 Shore power infrastructure requires investment 

from ports and companies to design, build, and 

install shore power technology both on land 

and vessels. These projects represent 

opportunities for engineering and construction 

jobs within the State of Washington 

 Shipping companies will see a reduction in 

costs associated with reduced fuel consumption 

 Shore power at ports in Washington has the 

potential to increase the demand on local 

jurisdictions’ electric power supply 

 

Shore power, also known as port electrification or cold ironing, is the process of transferring the 

electrical generation needs for Ocean Going Vessels (OGV) while at berth (docked) from 

onboard diesel auxiliary engines to cleaner shore-side power grids.  

The fuel use and emissions from maritime port sources can be significant, with OGVs and harbor 

craft being major contributors to air pollution and GHG emissions in and around ports.  For 

example, a 2004 study showed that the Port of Los Angeles alone released average daily air 

pollution and GHG emissions exceeding that of 500,000 vehicles.  A 2013 Sandia National 
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Laboratories report on vessel cold-ironing states that “approximately one-third to one-half of 

emissions attributed to OGVs come from their auxiliary diesel engines, which are run while the 

vessel is at berth and require electrical power for everything from lighting to loading and 

discharging equipment.” Reducing the use of diesel auxiliary engines while OGVs are at port 

reduces GHG emissions and improves air quality by reducing emissions of particulate matter and 

nitrogen oxides (NOx).
599

 The Puget Sound Clean Air Agency (PSCAA) calculates that just eight 

hours of shore power cuts on-board oil burning by 2.85 metric tons of fuel. Although the 

Electrify Transportation in Washington report does not give specific reductions estimates, air 

emissions are reported to be reduced by about 30 percent per eight-hour port call for cruise 

ships.
600

 

The shore power approach is generally best suited for vessels that make multiple calls at the 

same terminal for multiple years. The best candidates for shore power are large container ships, 

cruise ships, reefer (refrigerated) ships, and specially-designed crude tankers that have diesel-

electric engines. Shore power requires extensive infrastructure improvements both on the 

terminal side for supplying the appropriate level of conditioned electrical power and on-board 

the vessels that will use the system.
601

 

California and Canada (primarily British Columbia) have implemented shore power regulation 

and initiatives, respectively. Washington ports have facilitated private sector infrastructure 

investments to implement shore power for a cruise terminal at the Port of Seattle and a container 

ship terminal at the Port of Tacoma.  As shore power technology is adopted more broadly at all 

West Coast ports, shore power will become more feasible for container and cargo ships that call 

at Washington ports.
602

 No federal standards or control requirements have been promulgated 

addressing emission reductions from at-berth OGV auxiliary engines.
603

 

17.1 Existing Policies 

This section summarizes shore power programs implemented in other jurisdictions.  The 

following programs are included: 
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The California Air Resources Board At-Berth Regulation: In December 2007, the California 

Air Resources Board (ARB) approved the “Airborne Toxic Control Measure for Auxiliary Diesel 

Engines Operated on Ocean-Going Vessels At-Berth in a California Port” Regulation, commonly 

referred to as the At-Berth Regulation.  The purpose of the At-Berth Regulation is to reduce 

diesel particulate matter (DPM) and NOx emissions from diesel auxiliary engines on container 

ships, passenger ships, and refrigerated-cargo ships while berthing at California Ports. California 

Ports include the Port of Los Angeles (POLA), Long Beach (POLB), Oakland, San Diego, San 

Francisco, and Hueneme. The most common method for complying with the At-Berth 

Regulation is expected to be plugging in to shore power.
604

   

 

The At-Berth Regulation requires a fleet to satisfy auxiliary engine operating limits for a 

percentage of visits, reduce the percentage of power produced by auxiliary engines in the fleet 

while at berth, and utilize available shore power if a vessel is equipped with shore power 

capabilities. OGV fleets are required to achieve compliance on January 1, 2014. The regulation 

requires 50 percent shore power usage and 50 percent reduction of auxiliary engine power during 

a fleet’s quarterly visits to a port by 2014, 70 percent by 2017, and 80 percent by 2020.
605

 

  

During 2006 through 2009, the POLA and POLB invested a combined $52.1 million to 

implement shore power programs. The Ports implemented the programs alongside the ARB 

regulation and expect to have shore power implemented at all major container and cruise 

terminals and one liquid bulk terminal at the POLA, and at all container terminals, one crude oil 

terminal, and one liquid bulk terminal at the POLB by 2014. The POLA and POLB expect the 

use of shore power at berth will reduce OGV emissions of CO2 by 95 percent per vessel call. The 

estimate does not account for power plant emissions. The Ports intend to largely recapture the 

infrastructure costs over time through financial terms in the leases with terminal tenants.
606

 

 

In May 2011, the South Coast Air Quality Management District awarded $58 million dollars 

from voter approved Proposition 1B for funding of 25 shore power infrastructure projects that 

will greatly reduce diesel emissions from ships calling at the POLA, POLB, and Port of 

Hueneme. The award helped fund the projects to accommodate the expected growth in electrified 

ships visiting the ports because of the CARB’s At-Berth Regulation. The shore power projects 

will be completed at the end of 2013 and are estimated to reduce annual emissions of 762 tons of 

NOx and 13 tons of DPM over 10 years.
607
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The Port of San Francisco became the first California port to provide shore power for cruise 

ships while at berth in October 2010. The project budget was $5.2 million and was funded 

through contributions from multiple agencies including the Bay Area Air Quality Management 

District ($1.9 million), San Francisco Public Utilities Commission ($1.3 million), U.S. EPA 

Diesel Emission Reduction Act Program ($1.0 million), and the Port of San Francisco ($1.0 

million). The Port of San Francisco estimates that the reductions in emissions for a 10-hour ship 

call are approximately 140 pounds of DPM, 1.3 tons of NOx, 0.87 tons of sulfur oxides (SOx), 

and 19.7 mtCO2e.
608

  Although there is no data on how often the ships use the shore power at this 

port, container and reefer ships must comply with California’s at-berth regulations if they dock at 

a port 25 or more times annually while passenger ships must comply if they visit a port 5 or more 

times per year.
609

  Consequently, vessels using this shore power will be making multiple trips to 

the port.  

 

Transport Canada Marine Shore Power and Shore Power Technology for Ports Programs: 

Transport Canada, the country’s department responsible for developing regulations, policies, and 

services of transportation, completed the Marine Shore Power Program between 2007 and 2012. 

The program provided $2 million (CAD) to Port Metro Vancouver to install shore power 

technology for cruise ships and $1.8 million (CAD) to the Port of Prince Rupert to support 

installation of shore power for container ships.
610

 As part of the Marine Shore Power Program, 

The Port Metro Vancouver became the first port in Canada and third in the world to install shore 

power for cruise ships. This 2009 installation for cruise ships represents a $9 million (CAD) 

initiative by the Government of Canada, the British Columbia Ministry of Transportation and 

Infrastructure, Holland America Line, Princess Cruises, BC Hydro and Port Metro Vancouver. 

Between April and October 2010, Port Metro Vancouver completed 44 shore power connections, 

which reduced GHG emissions by 1,521 mtCO2e. Based on costs at the time of measurement, 

cruise ships saved an average of $234 (CAD) and 1.78 metric tons of fuel each hour that their 

engine was shut off while at berth.
611

 In 2011, 35 vessels connected to the Ports shore power 

facilities, reducing GHG emissions by 1,318 mtCO2e.
612

  

 

In January 2012, the Government of Canada approved a $27.2 million (CAD) Shore Power 

Technology for Ports Program as part of the country’s Clean Air Agenda. The Clean Air Agenda 
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funds initiatives with an economy-wide target of reducing GHG emissions by 17 percent from 

2005 levels by 2020. As part of the program, Seaspan Ferries Corporation will be installing shore 

power at the Swartz Bay Ferry Terminal in 2013. The project will cost $179,300 (CAD) and will 

decrease fuel consumption at the Swartz Bay Ferry Terminal by approximately 70,000 litres 

(18,500 gallons) annually, representing a net savings of about $45,000 (CAD) and an 

approximate 210 mtCO2e reduction in GHG emissions.
613

 Beginning in 2014, the Port of Halifax 

will be the first port in Atlantic Canada to implement shore power for cruise ships. The shore 

power infrastructure project represents a $10 million (CAD) initiative among the Government of 

Canada, the Province of Nova Scotia, and the Port of Halifax. Once installed, the shore power 

operation will decrease cruise ship idling by seven percent, representing an annual decrease of 

approximately 123,000 litres (32,500 gallons) of fuel usage and 370 mtCO2e of GHG and air 

pollutant emissions.
614

 

 

Shore Power Projects in Washington State: The Port of Seattle, Princess Cruises, and Holland 

America Line completed a $7.5 million shore power project at Seattle’s Terminal 30 in 2005 and 

2006. The cruise lines each contributed approximately $1.5-1.7 million on landside infrastructure 

and $1.0-1.1 million for retrofitting five vessels (two Princess Cruise vessels and three Holland 

America Line vessels). The USEPA and Puget Sound Clean Air Agency provided $75,000 in 

grant funding to assist the projects. Participating vessels are cutting annual CO2 
emissions by up to 29 

percent annually, with financial savings on energy costs of up to 26 
percent

 per call.615
  The cruise lines’ shore power 

systems were relocated to Terminal 91 in 2009.
616

    

 

In October 2010, a $2.7 million shore power project was completed at the Port of Tacoma’s 

Totem Ocean Trailer Express, Inc. (TOTE) terminal. The U.S. EPA awarded the Port of Tacoma 

a $1.5 million grant to construct a shore side connection and power system at the terminal. TOTE 

contributed approximately $1.2 million to retrofit two Alaska trade ships that make weekly calls 

at the terminal.  The shore power project estimated a reduction of diesel and GHG emissions by 

up to 90 percent during TOTE’s 100 annual ship calls. That translates to about 1.9 tons of diesel 

particulates and 1,360 mtCO2e each year. The infrastructure update sustained an estimated 50 

manufacturing and local installation jobs. 
617
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The following sections present results for shore power projects at ports in California and Canada. 

The programs highlight collaborative efforts between federal, state, and local agencies with 

private industry to implement shore power infrastructure and vessel retrofits to reduce GHG 

emissions and improve air quality. In addition, economic impacts from the use of shore power 

for container ships, cruise ships, or ferry vessels in these jurisdictions are directly applicable to 

ports in the Puget Sound Region. As a result, these programs were deemed most appropriate for 

use by Washington. 

17.2 GHG Impacts 

Table 48 summarizes the available GHG-related information for the California and British 

Columbia programs. Implementation of California’s At-Berth Regulation is estimated to reduce 

emissions from OGVs by 80 percent in 2020,
618

 and POLA and POLB GHG emissions from 

OGVs will be reduced by 95 percent.
619

 The Marine Shore Power Program adopted at Canada 

Place Terminal in Vancouver, British Columbia has proven to be a reliable and effective solution 

to reduce large-scale emissions and has been expanded to other ports in Canada in recent 

years.
620

  

Table 48: GHG Costs and Benefits of Example Shore Power Programs 

California 

Cost of Reductions None noted. 

Volume of Reductions 2,400 mtCO2e  (in 2011) 

200,000 mtCO2e (2020)
621

 

Programmatic Status The program is in the early stages of implementation. Successes of the 

program will be realized over time. A better assessment can be made 

following the At-Berth Regulation requirement of 50 percent reduction 

in emissions per fleet by 2014.
622

 

Emissions Leakage Displacement of emissions from OGVs auxiliary engines to electric power 

plants. Source of electricity generation at power plants will determine 

overall emissions reductions. 
623

 

Canada 
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Cost of Reductions None noted. 

 

Volume of Reductions 1,521 mtCO2e (April 2010 to October 2010 at Canada Place Terminal)
624

 

Programmatic Status The Marine Shore Power Program was deemed a success from 2007 to 

2012. The Shore Power for Ports Program was passed in 2012 and will 

build on past successes. 

Emissions Leakage Displacement of emissions from OGVs back to electric power plants. 

Source of electricity generation at power plants will determine overall 

emissions reductions. 
625

 

 

17.3 Energy and Economic Impacts 

Table 49 summarizes the available energy and economic impact information for the California 

and Canadian shore power programs. The POLA and POLB are examples of significant 

economic investments for shore power infrastructure. Infrastructure development includes jobs 

for terminal improvements, engineering services, permitting, and construction management. 

Ports with shore power capabilities will continue to be competitive economic hubs. For example, 

the Port of Halifax generated approximately $1.5 billion economic growth and contributed over 

11,000 port-related jobs in 2012.
626

  

Table 49: Energy and Economic Impacts of Example Shore Power Programs 

California 

Independence from Fossil 

Fuels, and Economic 

Impact 

Independence from fossil fuels will be increased through reduction in 

diesel fuel consumption to power OGVs while at port. 
627

 

Impacts on Fuel Choice Increase in demand on local jurisdictions electricity power supply.
 628
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Opportunity for 

Investments in 

Infrastructure and Clean 

Energy/Energy Efficiency 

Shore power requires extensive infrastructure improvements on-board 

vessels that would use the system, as well as on the terminal side for 

supplying appropriate levels of conditioned electrical power.
 629

 From 2006 

to 2009, POLA and POLB invested $52.1 million
630

, and in 2011 

SCAQMD awarded $58 million to fund shore power infrastructure.
 631

 A 

Port of San Francisco project was budgeted at $5.2 million.
 632

 

Impact on Different Sectors 

of the Economy 

Increased competitiveness as more fleets fit vessels with shore power 

capabilities.
633

  

Canada 

Independence from Fossil 

Fuels, and Economic 

Impact 

Independence from fossil fuels will be increased through reduction in 

diesel fuel consumption to power OGVs while at port. Fuel savings of 

146,000 gallons at Canada Place Terminal from April 2010 to October 

2010.
634

 

Impacts on Fuel Choice Increase in demand on local jurisdictions electricity power supply.
 635

 

Opportunity for 

Investments in 

Infrastructure and Clean 

Energy/Energy Efficiency 

Shore power requires extensive infrastructure improvements on-board 

vessels that would use the system, as well as on the terminal side for 

supplying appropriate levels of conditioned electrical power.
636

  

Swartz Bay Ferry Terminal Investment - $179,300 (CAD) 

Canada Place Cruise Terminal Investment - $9.4 million (CAD) 

Port of Halifax Cruise Terminal Investment - $10 million (CAD) 

Impact on Different Sectors 

of the Economy 

Increased competitiveness as more fleets fit vessels with shore power 

capabilities. 

 

 

17.4 Household Impacts and Co-Benefits 

Table 50 summarizes the available household impacts and co-benefit information for the 

California and Canadian programs. Both programs will reduce GHG emissions as well as DPM, 
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NOx, and SOx to improve air quality in the surrounding area. Significant diesel emissions 

reductions from electric shore power connection will result in fewer incidences of asthma, 

cardiopulmonary diseases, lost school and work days, and premature deaths directly linked to 

diesel pollution.
637

 The programs are not expected to impact energy costs or costs of goods for 

households or low-income populations. 

Table 50: Household Impacts and Co-Benefits of Example Shore Power Programs 

California 

Effect on Household 

Consumption and Spending  

Drawbacks to the program may include increased power consumption from 

local power grid causing energy costs to increase. 

Measures to Mitigate to 

Low-income Populations, 

or Economic Impact 

None noted. 

Significant Co-benefits Use of shore power will reduce OGV at-berth emissions of 

DPM, NOx, and SOx by 95 percent per vessel at POLA and POLB.
638

 

Expected increased health benefits from improved air quality.
639

 

Canada 

Effect on Household 

Consumption and Spending  

None noted. 

 

Measures to Mitigate to 

Low-income Populations, 

or Economic Impact 

None noted. 

Significant Co-benefits Improved air quality through reduction in diesel auxiliary engines. 

 

 

 

 

18 Landfill Methane Capture 

Policy Definition Targeted Sector or Emissions 

A requirement that landfills with more than 450 thousand tons of 

waste-in-place install and operate landfill gas collection and control 

systems. These systems collect and destroy methane gas, and can be 

Landfill methane 
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used to generate thermal or electric energy.  

GHGs and Costs 

 Estimated by California ARB to cost from $5.50 per mtCO2e to a high of $11.38 per mtCO2e over the 

measure’s expected life of 2010-2033, with an average of $8.64 per mtCO2e. 

 Annual reductions of 1.2 MMTCO2e in 2010 to an 2.1 MMTCO2e in 2033. Cumulative 2010-2033 

emission reductions are estimated at 38.8 MMTCO2e. 

 Regulatory costs are estimated to range from $25,000-$1.2 million annually. 

Implementation Issues and Lessons Learned 

 Relatively small source of GHG emissions in Washington, but achievable at a low cost per mtCO2e.  

 Must be coordinated with the federal New Source Performance Standards (NSPS) which regulates 

gassy landfills larger than 2.5 million metric tons design capacity. 

Costs and Benefits to Consumers Costs and Benefits to Businesses 

 $0.09 per month per Californian 

 Reduction in NMOC emissions 

 Estimated capital investment of over $27 

million to design, construct, and install 

required landfill GCCS, and an additional $6.4-

$14 million annually in recurring costs. Total 

costs for technology, operation, monitoring and 

maintenance are estimated at approximately 

$335 million. 

 Costs to landfill operators may translate into 

jobs in related sectors. 

 

The anaerobic degradation of organic waste creates methane (CH4), a potent GHG that is 21 

times more heat trapping than carbon dioxide. Modern municipal solid waste (MSW) landfills 

are managed anaerobically (in the absence of oxygen), and emit CH4 emissions over time, in 

varying amounts depending on landfill management practices. Typically, CH4 comprises 

approximately 50 percent of landfill gas (LFG). In the U.S., landfills account for 17.5 percent of 

all CH4 emissions, or about 1.8 percent of total GHG emissions.
640

 

Federally, the New Source Performance Standard (NSPS) regulates large MSW landfills, and 

requires those with greater than 50 megagrams (Mg) emissions per year of non-methane organic 

compounds (NMOC) to install gas collection and control systems (GCCS). Although these 

systems are implemented for the management of NMOC, the management practice of 

combusting LFG also destroys the CH4 component of the gas. Landfill GCCS capture and 

combust CH4 generated at landfills, preventing it from being released to the atmosphere, or 

capture it for energy use if it is generated in large enough amounts.  

The NSPS applies only to landfills with a design capacity of 2.5 million metric tons or greater.
641

 

However, many landfills in the U.S. are smaller than this, and there is no federal standard 

requiring GCCS at those sites. California implemented a Landfill Methane Control Measure as 
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part of their AB 32 Global Warming Solutions Act to target smaller landfills that still have 

significant CH4 emissions. 

18.1 Existing Policies 

This section analyzes existing policies implemented in other jurisdictions which target landfill 

methane emissions. The following programs are included: 

California Landfill Methane Control Measure: Under California regulation, landfills with 

greater than 450,000 tons of waste-in-place, a landfill gas heat rate greater than or equal to 3.0 

MMBtu per hour, and which received waste after January 1, 1977 must install and operate a 

landfill GCCS with 99 percent destruction removal efficiency for methane. Hazardous waste 

landfills, construction and demolition landfills, and landfills regulated under the Comprehensive 

Environmental Response, Compensation and Liability Act (CERCLA) are exempt.
642

 

18.2 GHG Impacts 

At this time, California is the only state in the U.S. that has implemented a landfill methane 

policy more stringent than the federal rules, and program evaluation data on emissions reductions 

and costs are unavailable. Table 51 summarizes the costs and reductions from the California 

program, as presented in the ARB Staff Initial Statement of Reasons.  

Table 51: GHG Costs and Benefits of the CA Landfill Methane Control Measure 

California 

Cost of Reductions California ARB estimated total costs of implementation from 2010-2033 at 

$111 million (2008 USD). The overall cost-effectiveness estimates 

inclusive of private and public costs of the measure range from a low of 

$5.50 per mtCO2e to a high of $11.38 per mtCO2e over the measure’s 

expected life of 2010-2033, with an average of $8.64 per mtCO2e.
643

 

Volume of Reductions Annual emission reductions range from a low of 1.2 MMTCO2e in 2010 

to an estimated high of 2.1 MMTCO2e in 2033. California ARB 

estimated that cumulative 2010-2033 emission reductions resulting from 

the measure would be 38,830,509 mtCO2e.
644

 

Programmatic Status There are currently no data available on the success of the program. 

Emissions Leakage There is no anticipated displacement or leakage of emission sources. 
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In general, the Landfill Methane Control Measure represents a relatively low cost means of 

reducing CH4 emissions according to California modeling. However, several parties commented 

during the public comment period that the ARB estimates were lower than many individual 

landfills would experience. For smaller landfills, the costs to mitigate CH4 will be greater on a 

per mtCO2e basis. 

18.3 Energy and Economic Impacts 

During policy development, the California ARB quantified costs and benefits of the Landfill 

Methane Control Measure for two sectors of the economy: landfill operators and regulators. As 

shown in Table 52, the total costs to affected businesses are approximately $111 million. These 

costs include site monitoring, system installation, operation and maintenance, and reporting, 

much of which must be conducted on-site or in-state. The annual costs to the government for 

implementation and compliance monitoring is estimated to range from $24,500 to $1.2 

million.
645

 

Table 52: Energy and Economic Impacts of the CA Landfill Methane Control Measure 

California 

Independence from Fossil 

Fuels, and Economic 

Impact 

Landfill gas can be converted for use in vehicles as liquefied natural gas 

(LNG), or upgraded to pipeline quality methane. Additionally, if sufficient 

gas quantities exist the methane can be combusted for electricity 

generation. Any of these applications has the potential to displace fossil 

fuel.  

Impacts on Fuel Choice Other than modest displacement of fossil fuels, no impact on fuel choice is 

anticipated. 

Opportunity for 

Investments in 

Infrastructure and Clean 

Energy/Energy Efficiency 

The California ARB estimates a necessary capital investment of over $27 

million to design, construct, and install required landfill GCCS, and an 

additional $6.4-$14 million annually in recurring costs. Total costs for 

technology, operation, monitoring and maintenance are estimated at 

approximately $335 million.
646
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Impact on Different Sectors 

of the Economy 

California ARB estimated the following costs to affected businesses over 

the life of the measure: 

 Capital: $8.1 million 

 Annual Operations and Maintenance (O&M): $43 million 

 Monitoring: $60 million 

 Reporting: $54,200 

 TOTAL: $111 million 

Additionally, California ARB estimated the following costs to affected 

government agencies which manage landfills: 

 Capital: $19 million 

 Annual O&M: $105 million 

 Monitoring: $101 million 

 Reporting: $250,000 

 TOTAL: $225 million 

Regulatory costs are estimated to range from $25,000-$1.2 million 

annually.
647

 

 

18.4 Household Impacts and Co-Benefits 

Over the life of the measure, the ARB calculated that the Landfill Methane Control Measure 

would cost the average California household $0.09 per month.
648

 This cost would not be 

expected to significantly impact household consumption and spending. 

As noted, the federal NSPS regulation requiring landfill GCCS at large gassy landfills was not 

developed to manage CH4. Rather, it targets volatile organic compounds (VOCs) and NMOCs 

which are harmful to air quality and present health concerns. However, the technology for 

mitigating these compounds – combustion – also destroys the methane contained in LFG. For 

landfills regulated under NSPS, the destruction and management of methane could thus be 

considered a co-benefit. Conversely, a policy that targets methane for destruction will have the 

co-benefit of mitigating VOCs and NMOCs.
649

 Table 53 shows the household impacts and co-

benefits associated with the California methane control measure. 
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Table 53: Household Impacts and Co-Benefits of the CA Landfill Methane Control 

Measure 

California 

Effect on Household 

Consumption and Spending  

Costs associated with the Landfill Methane Control Measure are borne 

directly by landfill operators and regulating agencies. However, some costs 

will be passed to consumers in the form of increased waste disposal costs. 

Over the life of the measure, California ARB calculated that the measure 

will cost each California approximately $0.09 per month. 

Measures to Mitigate to 

Low-income Populations, 

or Economic Impact 

None noted. 

Significant Co-benefits Installation of landfill GCCS reduces toxic NMOCs from landfills. 

California ARB estimates the following NMOC reductions: 

 2011: 13,700 tons 

 2015: 21,300 tons 

 2020: 22,800 tons 

Conversely, combustion of landfill gas generates nominal levels of criteria 

pollutants, but the California ARB estimates that NOx and CO are not 

expected to increase at subject landfills.
650
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19 Agriculture and Forestry Sequestration and Emission Reduction Options 

Estimates of emissions from the agriculture sector have increasingly shown its significance to 

global emissions, while forests have been increasingly used as an emissions mitigation tool 

through carbon capture and storage.  This is highlighted in the 2011 U.S. National Emissions 

Inventory which shows the agriculture sector to be responsible for around 8% of total U.S. 

emissions while Land Use, Land Use Change, and Forestry (LULUCF) are a net sink, offsetting 

about 14% of total U.S. emissions.
651

  

Washington State has investigated different ways to incorporate these sources into their policies 

to both reduce emissions from agriculture and land use changes, and enhance the sequestration 

and storage of carbon in forests.  In 2008 Washington States Forrest Sector Workgroup released 

a report that identified potential policy options that addressed the LULUCF sector.  The 

recommendations made were incorporated into a joint report by the Washington State 

Departments of Ecology and Department of Commerce on “Growing Washington’s Economy in 

a Carbon-Constrained World”. 

The recommendations from these reports were created under the assumption that Washington 

State would be joining the Western Climate Initiative and its regional cap and trade program.  

The focus of these recommendations is the development of offset protocols that would be used to 

incentivize projects that improve agricultural practices and limit deforestation from which offsets 

could be sold to regulated entities to help meet their emission caps.  These recommendations 

included developing offset protocols under a cap trade program for; 

 Avoided Conversion (conserving developable forest lands permanently), 

 Urban Forests (urban tree planting programs), 

 Forrest Management (improving and ensuring long-term carbon storage through 

improved management techniques).
652

 

 

The Joint departmental report also included recommendations on Agricultural offset protocols 

including; 

 Improved soil carbon and nitrogen management on both working agricultural and 

conservation lands. 

 Cattle manure management that captures and destroys methane.
653

 

 

Emissions from LULUCF were also addressed in the report with recommendations outside the 

structure of a cap and trade program.  These recommendations were based on following and 

enhancing the Growth Management Act, which attempts to the balance the need for further 

development required to accommodate the projected 1.5 million additional state residents by 
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2025 while limiting the environmental impacts of that development.  These recommendations are 

made on the principal of limiting development in rural and forest lands and instead directing 

development to high density multi-use urban areas.
3
 

19.1 Examples of Similar Offset Programs 

California’s Air Resources Board has adopted as part of their cap and trade program an offsets 

protocol for forestry projects and the Regional Greenhouse Gas Initiative (RGGI) is in the 

process of adopting a new forestry offset protocol based on California’s to replace their existing 

one
654

.  Both of these target similar project types as those identified above.  The effectiveness of 

these cannot be judge currently as California program is too new and RGGI covered entities have 

thus far not invested in offsets because the emission cap has not been approached and the cost of 

emission allowances remains far below the cost of developing offset projects. 

The Clean Development Mechanism (CDM), which is the offset provider for countries who wish 

to use offsets as a means to meet their commitments under the UNFCCC’s Kyoto Protocol 

agreement and is a large scale example of this type of system.  The CDM has addressed several 

of the offset requirements such as additionality, and has been used as a reference and guide for 

the development of other offset program protocols.  The CDM expects to issue around 8 million 

certified emission reduction credits (CERs), each of which is equivalent to 1 metric ton of CO2 

reductions, from currently registered LULUCF projects by 2020.
655

 

19.2 Lessons Learned 

There is still debate over the legitimacy of carbon offsets and whether they are providing real 

reductions, or if they simply allow cap and trade covered entities to continue emitting at high 

levels.   Offsets for project types such as forest conservation, which provide credits for not 

cutting down an existing forest under the premise that it would have been cut down in a business 

as usual baseline, are particularly criticized because essentially no change has actually been 

made yet an offset credit has been given.  The majority of offset protocols are predicated on 

ensuring “additionality”, that the action that is reducing emissions or avoiding emissions 

wouldn’t have been done anyway, that the project is additional to business as usual.  This opens 

up all offsets for criticism because it is very difficult to predict or forecast what would have 

happened in the absence of the policy.
656

 

New Zealand’s cap and trade program has come under fire recently as it allowed U.N Emission 

Reduction Units (ERUs) in uncapped amounts to be used to offset government issued emission 

allowances (NZUs).  The ERUs were much cheaper, at 13 cents due to an overabundance, which 
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dragged the price of NZUs down from $7 to below 2$.  This also gave landowners who would be 

required to surrender 1 NZU or ERU for every 2 tons of emissions an opportunity to cheaply 

cover the cost of high emissions, which for a landowners who wished to convert their land from 

forest to another use the opportunity to sell their NZUs on the market and then buy the much 

cheaper ERUs to cover their emissions, allowing significant profits while drastically increasing 

emissions
657

.  This caused emissions from deforestation to rise to 8.2 million metric tons in one 

year compared to just 200,000 metric tons a year earlier.
658

  This is a cautionary tale not about 

LULUCF offsets specifically but about what offsets are allowed, from what sources, and in what 

quantities.  Allowing offsets can clearly have unintended consequences under a cap and trade 

program if not carefully integrated. 
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